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(57) Abstract: 

PURPOSE: To obtain a DRAM having a simple constitution 
in which reduction of area and increasing operation 
speed can be realized, while data is not destroyed, at 
the time of reading operation. 

CONSTITUTION: An auxiliary read amplifier 11 and an 
auxiliary write amplifier 12 are provided at every 
plural sense amplifiers 51a, and connected with each 
sense amplifier 51a and one pair of sub-input/output 
line sub I/O (# sub I/O). Also, plural auxiliary read 
amplifiers 11 and auxiliary write amplifier 12 hold one 
pair of global input/output line G I/O (# G I/O) in 
common. In a pre-charge state, they are set so that the 
sub-input/output line sub I/O (# sub I/O) is made to be 
at a H level and the global input/output line G I/O (# G 
I/O) is made to be at an L level. Owing to the fact, 
only in the case where data is generated in the 
sub-input/output line sub I/O (# sub I/O), the auxiliary 
read amplifier 11 is activated. And, only in the case 
where data is generated in the global input/output line 
G I/O (# G I/O), the auxiliary write amplifier is activated. 
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>*T>:/5 1 a £-#©** :/Affi2ji&subI/0 (#subl 

/o) tioTSW^nr^s. y - k 

7>71 l#.fctfl*tt5>r h7>71 -*f©^D 
-M;i/Am*^GI/0 (#GI/0) fcftSLTV^. ^'J5=- 
+ -S>tt«C:felr>T\ ■tfT'Affl^subl/O (#subI/0) 
HHl/^K ^DWVPAffi^^GI/0 (#GI/0) 
^;i/fc&3«fc-5fc:t8!£SftTi'>S, -€©#:«k -y-^AtU 
±»&subI/0 (#subI/0) K^-^tfifcbfcii^©^ 

Atii^GI/O (#GI/0) £^-*#£Cfci§-&t©#4§ 
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*(D& * U -fe )VT b 4 Z JJ 5 A 7 K b XMtR 

i?ygB&* t'JWI/-< F«g©lt&fll©-fe >^7>7St 

J:oT»«l*ix4«ift U - H 7 > 

^©&isbj y— F7 > -r S -M©yP-/VkA 

buSBMKj U - K 7* > ^ttHyBa-b > X 7 > ?> #x. e> ft 
•5 7 s — ; £ © b ^uA^Rff ^© l/^tai/fetgicftiit 

©^fveftfcb'b'f V«$ti5i:ftlc« miia— *f© 

•y-yAffi^w^n^nty- b#g$££ft5-*f©M 

05 h7>W*^D, *©-*f©MOS h7>^ 
;* * © v SJE £ mig3-*f © r A ffi ^© 7 V f- * 

g. 

[»3fcB3] W«JS2©*#tt;8afiS^efc*^T, s 
u miia^ * 'J -fe^T i^r w ©sugast #j u - K 7 > r 
©MOS h >£>;**© V—X«E£\ #tsft©H5iax 
*y4r;i/7b^rt©m!83*>:*7>;/C^£ftSfc:y 30 

*3¥ft§a«!gEg. 

[»5fcB4] if^2©*^ia^«{3*5V>-c, a 

bfcButa^ =E 'J t;i/7l/-{ (^©i^AfflftSfWDT'y^ 
+-S>S£E£. ^^©Buia^^EU-fe^TU-frt©^^ 
AtiJ^CD7'J S>*EE fcSti: U 
tS«fc b fc sola/ F"3©Hug2fflStl y - K7 > 
7CMOS ^•7>^^^©V-^SBEe(t*^ ffflMO 

s ^7>s;x!5'*s^$^ ^T v^SHugau■p r Aal^©7■ 

6 bfcmjga^ ^ y -fe;i/7' rtc-y-^AtB*^©^ y ^ 

^^©Huga^^y-fe^Tv-f w©-y-r 
Affi^© 7 y ^ * - ^«BE i: s m& mize&fc-r s 
fcftfc, ^:T©miga«fi&y-Fr>7'©MOS 

x^fflv-^tff^ fsttbfeHuga^^y-fe^TU'f 
©it r Aaj^iiS© t" y 5=- -v - sje ^ ^ b v > sflEtt t m 
;gu ^ttbfcfiygap< ; Ey-b>'i'7'^'rrt©«stiy-h*r 
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Bo 

* <D&* * y -tr ;i/T b -Y * s tt*-T £ * 5 A 7 p b *3I!R 
fiuga^^ t'JWH 1 ©«IS<@©-b 7 > 7«ic: 

»i*&ft* ^ia^-fe>x7>^i:-^©-y-7Aai±i«aic 

*©&ffK;^ b7>7#tt£-rs-2*©^p-M.n/A 
fc7 i -^&B(igaMfli!J7'f b7>rn«fcoTJi*ab, *© 

tg*sbfc^-*SN Huga-y^Aiu^^^bTBoga^^ 

HiJgB«KJ^-Y F7>7tt, HugB-^^D-y^AtH^ 
i^©^*x^i:y-h* J ^^nSi:«^, wiga-*r© 

if 7xmj]m<D*n*tit b* w ^xAJ^^ns-^© 
m o s b 7 > ^ * e> * s c t z ¥m t -t s ta 

tB^®7] «a»(i©x*y-fe;v7i^'f t> 

•^©^-pt^E y -b;U7b^ tfMtSA^AT H b^SM 

Huga#^ * y -t;i/7 u 4 n ©amffl©-fe >^ 7 > 

K(t?>nx ^K^-b>X7>7i:-^f©-9-7Am^iS^ 

<toT^$ns^sj7>rii, 

Bugait7Attj*^^bTH5ga-b>^7>7'{rte 

i^t-S «fc -5 C bfc*«^ia«^gt:^T, 
HugaMB?J7>7-{i«fl&y-K7>7'i:fflfl?j7^ bT>7 

mtmmv-\<T>7&, miga-^©yD 
Huga-^rc-y-^AiU^^^n^n^y-h^ft^ 

$tv?.-*f©MOS b-?>^X**>6>&!), •€•©— ^r© 
MOS b^>^^^©y— X«£ESHi)ga— *t©-y-7Atii 
^©7 , y5 L >-^Sffii:^b< b, Bt)ga«B«lv^ h7 

Huga-^yp-y^^Am^w^n^aty 
-bAsjg^^nstwt, Huga-^c-y-^Aai^©* 

[*W©P«B«sSttW] 
[0 0 0 1] 

i¥b<(i, ^tv^RAM (DRAM) KK-T5*> 
©T-feS. 
[0 0 0 2] 

[^*©tt'#] HI 8BU ^5fe©DRAM©«Jt*^-r 
-*£«8-rS^y-fe;U5 0a*^ISDi^?.nTV^ 

5. ^tijt;i/7i-(5 0{;(i, «St©-fe>x 



(3 

3 

T>75 1 XT 5 l&m\ft>tlT 

0 &£-b>XT>7Ji\5 invi-ocD-tzy^Ty-Ts 1 

[0 0 0 3] C:©^*'JHr;i/T^-Y 5 0t-t>X7>7 
?|J5 1 fca^&S&rw^ny^as, &3i©#^A:P 

k v xmnmsic & ~? x * ^ a^ -^YDtc^^nx 

V^o ^t'Jt^TU^ 5 OtCtt^fc©? — K* 

>»^WD(C«toT§lJfflI^n5. ^b"^ ^■fe>^7'>7 , ?lJ5 10 

*5 2£:frbT^>:7->:7 , 5 3£Jg^£*VO^o 2 
£>«C, ^'T>7>7 , 5 3a:7 i -^>'^5 4^^LTAttJ 

[0 0 0 4] 01 8T-£0®#*R$tlC&S©£&tt 
l*©^— HI^WL, l*CDtT-y MiSBL, H@© 
^^U-fe;i/5 0 a, li©t>^7>75 1a, 1*© 

B&) t 2*T— MtCfc-pT^tfiK^ftT^*. 20 
[0 0 0 5] i©^5t:«fiSi$flfcDRAM^e.7 ; — <^ 

BL) KJ^T^-^fc^fflbfeU/WM©^^-^^ 

oa^atR-r^o 

[0 0 0 6] ^bT, ffiM©^ U-fe;i/5 0 atc*t*S1- 
©^U-te^S 0 aC&j^tiTl^T 1 — -fe>X 

[0 0 0 7] Vyr-tn^S 21*<o*4>T^7S 3 30 
K h tt fc t=~ * * -Y > r > 7 5 3 tr J: ■» T $ £> K li 
^-#;t*5 4£^bTAto;ftlHlS&^ffi;tj£ft 
So £©.fc-5&DRAMT-fciu t^7>7"5 1a©i 
?Sf|gi!)tg±;tlt^.T-9-^5 ; -^^^ 5 2©ft^g*s^ 

7^—* A* 5 2©A^fSS{ihT>y M^BL©ft^fii 
=r— ^©Sg^m bB§lC t: <y big!BLi:Ste 
tf>y hSa#BLi:©ey h«&#©«{£M£*B/hbTb;£o 

ofc. 40 
[0 0 0 8] Civ£aSt«-f -5 feibs SE^ 0 1 9 IZwt 

x^temmT^ye i*ffiz.tzDRAMifi&mznxu 

5. Cl©DRAMf(i«iSitfi©-b>XT>7"5 1 a£*f 

bT i momw)7>7Q i m®m(Dffi$h7'>7' 

6 1 IZ^tbT l(i©^-f >7>76 2&^(t5<to{Cb 
Tl^S,, 5 1 2<i©-fe>;*7>7 , 5 1 a©^etl 

*tuzmmzixtz5 1 2^©if«v na*f (-r^t)*.. t: 

« hjStfLitSfce* h«MttLfc£i!rtH-£i: 1 0 2 4 

#) S3 2*rroi 6ffi{c^S!)bt-y-^-^/t^6 3 
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4 

6 1&&&U 1 6<I©ffiBfj:P>:r6 1 £#5I©^D- 
/VUAtB^GI/O^^bT lo©^^>7>76 2 £Jg 
i^bT^a. 

[0 0 0 9] ^©.fcdfcfifJ&jStlfcDRAMfr^-* 

BL) C<fcoT^-*£Sc#HibfcVM?rM©^';-fe;U5 
0a£3liR1-S. 

[0 0 10] ?UT, PTra0^€'J*;i/5 OaHWJS-T 

©^*U*;i/5 0 at&^ftT^-S^— -fe>^ 
7>75 1 aC J;oTJ@i$ tlttT'r-i'^U 6 

[ooii] ■fr^—^/rae 3^e,Mift7'>7 - 6 it 
&£ftfc^-*fct«&7>^6 l^ioT^s^ ^ 

P-z^l/AtB^GI/OS^bT^-f >T>76 2{dteii 
SW, ft^ S^T-^li^-r>7>76 2(:io 
xmmzti. r-^n^6 4^UTA(ii» (0*fs 

[0 0 12] -fftfc)*., HI 8C^tDRAMftt71/ 

-y v#mGL(DT-*mm&fit>tix^%<?)i l zpt^ 

mi 9lC^DRAMT-l±«iS©-b>^T>T#{li©te 
it #ff frtlT V > S t> X- & 5 . 
[0 0 13] B2 0li v 01 843J;if@l 9fc^irDR 
AMOt>X7>75 1 a^^1-|5]gS0T*fe2). N^-V 
^MOS h5>^^N5 1, N5 2i:P^^^.;i/M 
0Sh7>^^P53, P5 4tCt!)^DX*97 
^•y»'b>X7>75 1 a*s«fig$nTV^S 0 =& 
h7>^N5 1, P5 3©KH r >tttr-y M^BLJC 
^M^tVx &h^>^X^N5 2, P54©KW>B: 
S!|gt:«y b^#BLtg?^$nTv^s. 

[0 0 14] ^h7>^Xi'N5 1, P 5 3©y 

5 2, P5 4©y-httbr>y hiSBLt^^nTOSo 
fit, &h7>^^N5 1, N5 2©V-^Ji^31 
V-*«|VSN£«fcoT{k©-b>XT>:75 1 alcjgi^^ 
tlT*!?^ §h7>^^P53, P5 4©V-^ttW 
®V— XJ^VSP{ri-3Tffe©-b>>C7'>^ , 5 1 aKS«S 

[0 0 15] try hSSBLiiAtil^I/O N^-^^ 
MOS b^>i?^^N5 5 S^-bT^^nTV>5. 

ft^MOS h7>^^N5 6%ft^xmffiZtlX 

[0 0 16] ^l/T, ^h7>^^N5 5, N5 6© 
y-^tt*7ATF^^MiRi^YS^C^$^^TV^S. ^ 

^tl&fplzz. b 3r-W^>-^ C a, Cb*s#?EbTV> 
S. tr* MS§SBU3«ka t HtefcTy h^#BL(Ctt^n 

•en^fpic^ hi'-^^c i, C2^fiit^ 
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5 

[0017] Z(D£ : 5£ffil$,£tltz-b>XT>75 1 a 

■TS. tSt, *>Uth7>^^N55 (N56) 
&;f|-bT, hT-^h^BL (Stet>^ btt#BL) fcAfcB^ 
I/O (SteXffi^*a#I/0 ) fc^fiJg-&1-So 
COO 1 8] Alii*>*§U/0 hSteAtii^#I/0 £:©A 

CbCDgfi) y bSSBLtSfchfy b*§l#BL £;©£<:> 10 
b«&*t©g:i; (-r«tt>*>, *bl/— *t;<»y*Cl, C 
2) J:t>:*S^»&, b*^K+#&ttffi^#£b 

S{4M#*i'>bTb3;? tryHSW<D5*— 

[0 0 19] £df> 01 8{C^7r-^/U5 2 

2 0CStAa*iI/0 i:£<EAlija*#I/0 tT-ffifc 
SftTVS. b*>bfc#e>, mifB b <fc -5 fc^ 
^;U6 3<Djj&, ^^nTV>S-b>^T>7 , 5 1 a 20 
©»#'J>&V^£tt\ V7t—*>i* 5 2 J: t> SEHftA* 

[0 0 2 0] ^©fctf), 01 8t^-TDRAMt:43^S 

tttr» h*a»©&si:*itfe^. tot, 01 9fc^-r 

DRAMT'8:^-*©&*£l95±-r5CIi:#T-£i>. * 
fc, 01 8fc;jV*- DRAMfttf- ##JKtg£ft;&V'><fc 

©£f#Oj&g#fcofc©fc*rbT, 0 1 9K^tDRA 30 

Mt-tt^o-M^ < mnm b»f£©ii5Sfl;* l «rti-e;& 

[0 0 2 1] 01 9CitDRAMfB> ^ 

gi/o) mzp}®nxifi%,<m>£tstLzm 

(#l;Lfcf, ^tf^hDRAM) £:fc^TfcJU M^^-f 
>©/^->@«S'i>J&<T*§«®*^tC*«jT-fe2,. 
[0022] 0210:, ^-^©SStSfcEtflt-T 3fc«>tc 
^miy-hSS^lfcDRAMm5t>77> 
7"i:^©^2lHlSS&^-rifllSS0T-fe5o ^©DRAMT* 40 

— b 7 l:fc«fcir£ b 7 2 fe«B*.T^5. 

[0 0 2 3] iB^tUby— b 7 l^MOS b5>5>* 
*TRl~TR4£«fcoT#ffiK;*:JxTt^<, -T&fc^ ftft 
Hib^— *;t7M3 t b5>S?;**TRl, TR2©ft3*J|I] 
*U Ste^l±5b^-^n^#RDB {Ch^> 
i?^^TR3, TR4©e?0ig&#J&^;*ftTV^. ^b 
&b"7>^;**TRl, TR3©^— btt^ttib*? 

* * TR2©y— b 0: t: v b ttBLC* b 9 > £ TR4© 50 
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y-bttRifgfc:* b«i#BLt^n^n^^n, &bv 

>^.X*TR2, TR4©V— X&t&mZlxT^&o -£b 
T« Steffi b#v AT bl^jI^S^J^fciU Sc^ffib 
l&fttfsi^bT^ttjby-b 7 lSrStt<b^#5fc» 

[0 0 2 4] -2k *^ji^y-b7 2 (£*£&©*- b 

fctTy bif§BLt©ra£MOS b7>2^*TWlAM£^2 
n> Mfe«#ii^-^/^#wDB i:Steb:>y bi^#BL 
fcCDF^MOS b^>^*TW2#jgi^£:Jx-CV'>-5. * 
©&b^>^**TWl, TW2©7-btt*§i2^*^A 
TKl^»JRiSaYW£^;*ftTV^. ^bT, 

t«£&^- b 7 2 ^«tt<b$-a-sfc»©$ijwi^ 

[0 0 2 5] tT'V bi^BLtStebff bi^ttBLi:© 

1 a&mmZtiX^Z. ^bT, 7-b**gWLi:fcry bi& 

^Cmm&5^€ UHr;i/5 0 atf&RSftTV* 
3. ft* Steif* b*g#BLC&^£ftTV».5^'.;-ir;u 
5 0 atc-ooTH^TFb&v*., 

[0 0 2 6] C©id{C«fig^nfcDRAM{C*5V>T 
tt» M^mb^-b7 lfcioTb:* bS&ft©^-** 
-®iftl£ft-5fc«K ^-^©{g^S^-rSifcAS-t- 
$5. -T^t)*., ^©DRAMIt tr^bSSM©^— ^ 
tgtlM©^-* ^Nfe«eUK»fB b#5£T- fe S i: V* ;t 5 „ 
fci5T% d©^T*B:-fe>xr>r5 1 a.m^WtfrBi 

by— b 7 i &mvz>>&mifi&5tztb, ^>^T>y^i 
5 i©^^->H*^g<^fj^i a ^f bt ^j i:;& 

[0027] ^ct% 02 nc^-r^aiby-b7 1 

£bf* b^« (-r>&t>*> -fe>^T>7*5 1 aS) 
•t-tt^<, WK;T>^6 lfttSltS^S^Ii^ilSg^ 

[0 0 2 8] 0 2 2fcfc N ^Wb^-b 7 3*5<fcV#g 
ii^-b7 45&«a&T>7*6 lftlClgWfc*^;©— D 
t^ot, TVLSI SYMPOSIUM ON CIRCUITS, 1991j (CgB 
tiT «r> 5 #5£©gS5[elB&0T- S „ 

[0 0 2 9] ^iJBby— b 7 3tt#MOS b 
^TRll -TR15 IZ&iTffif&ZtlX^Z. 
P-*;UAUi^^LI/0{C bv>^^^TRll,TR12 ©it 
?iJ@SS#ig^;**v SteD-*;i/Am^ia#Li/0K:b7 
>^^^TR13,TR14 ©ie^J|p]^s* J ^$^^•rv^5o ^ 

bT, &b^>^^^TR12,TR14 tib^V^^^TRl 
5 &ftlsTt£M$tlT^Z>o b^>^^^TR15 <Df- 

So 

[0 0 3 0] ^ b^>^X^TRll,TR13 ©y— 
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7 

2 <Df— HitTy hmUZ, Y ? >i/X# TR14 (DV— 

©©j®{f*§#^-;ie>;h,£. 

[0 0 3 1] »g&^-b7 4fci&MOS 

>S?**TW11,TW12 JCfcoTJSfifc^ftT^S. -T&fc) 
*>, &^>^X*TR11,TR12 (DmmS&tVy hlffil 

*TR13,TR14 ©S^SPilSteK^ hgjt#BLi:©f3k: b 
7>^X*TW12 #I£8£;**XTV^„ ^<D&b7>V7. 
*TW11,TW12 ©y-Mi^&^^ATFl^jliR 
l&YWKJgifi^ftTOS. LTv ^gS^^ATFl/ 

- h 7 4 %mmhz#zti&<Dmwm^-& i *3Lt>ix%<, 

[0 0 3 2] K» bSSBLitRfetfy MH#BLfc© 

Nt:^ E20fc|5]«t N &b7>^^N55, N5 
6<£^-bT-fe>^T>7'5 1 aAS^StlTVNSo <T© 
J;^fc«^^ilfc^tiiL.y-h 7 343«ktK»gji^ 20 
-1*7 41*, •b>^7'>7'5 1 a«£T-tt&<*fiK>T> 
76 ieC^tt£ftTV>3. rvLSI SYMPOSIUM 

ON CIRCUITS, 1991 j T?fciu 8i@«©-fe>^7'>7'5 1 

-3t« 02 2 t^-TDRAM(i02 1 kr^-TDRAMJC 
[0 0 3 3] 02 3*.s Sg^Hib^-h^«tV# 

ga^-y-h^MKjrvT-e 1 fttcisitfe^ss;©— or- 

fc-ot, ri992^«^ff^l^^#p^C-631 
^S<bfcfflbfeDRAM©7'l/>i'#i/&a j icPB^Sft 30 

[0 0 3 4] £©*§-&, -b>^7'>7'5 1 ai:*fB&7> 

t-6 1 i:fc£ N -tJ-^-^n^ 6 3 &mf8.-tzy-7xmij 

i^subl/0*j «t tfSfc-tf- 7Affi*i^#subI/0fc: ioTWI 

[0035] MabTy^e na, ^t'jt^v 
5 oc^-K^fl-^as C7-n^>*> hgp) izm 

£/h$< bTDRAM£i6&T-»>{1^*£££#g#;* 
ftTl^S. iiZ.?>tK -fKtC^-Hi^WLttMOS l-5>> 40 
***©y-h£iiflbT*iJfflbT*5!K rag&tt«'.h 

E«#At < &oTttffi«Wbfc:&-r5. 

[0 0 3 6] 02 4(C^-Ti^{C v <7- h'HW. 

b*-;i/CH£<fcoTg^bTl^-S. 6 4<® 

©-tr>*T>:75 1 aT-fe>^r>7 , J?lJ5 1 £«fi£U 
^©•t>^7>77iJ5 1 K*-;iCH£i9!tt 
T^So 50 
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[0 0 3 7] 'J-fe;i/7H' 5 Ofcfcl^T, d©n> 

0 a^tf-v MUBL, StetT'y h*£#BL#iS:tt£>#lT 
Vk&V*. 7 > 1781 5 lgP^tt 

t>X7>75 l*SaS{te»nT4of>^ 

7>7"6 1 ^D-^Vi/Affi^i^Gl/O* 

[0 0 3 8] 12 3C*tJ;otv t>X7>75 1 a 
illfy l-i&IBL CfcitJ^ 9— Ymni ©^©^-H^WL 

i+i fcStet:^ h*a#BL) ctt^tvefu b7>^^ 

N6 1 £*-w*:>'*Cm£:*>£>&.5#^';-tr;i/5 0 a 

S?x*N6 lk:^$^^■rv^S^PJli:a;S*HR!l©«fii^±. 
mj®«|VCPtcg$S£ftTV^. c<!)«i(tftVCPt:& ^ 
^ ftgPSSmffVint ©l/2©«£ (=Vint/ 

2) awtasft-cv^. ^ tr^ h^BL^i^setr^ 

hi^#BL©7-'J^-V-^^iEVBLP *.F«3gP«®SJEVin 
t ©l/2©gffifc:t8!j£;*;h,TVi3 (VBLP =VCP=V 
int /2) . 

[0 0 3 9] bi^BLfc-y-^Xm^subl/OhJihv 
>^*N5 5^^bT^$n-C43t), StetT^h^l 
#BLfcSte-y-7Atti^#sub I/O J:lih7>^^N 
5 6 £?>bTig^;*ftT^3o 

[0 0 4 0] 1§m7>76 lt±6{I©N^*^MOS 
hv>^^^N7 1~7 6*<£.«^^nTVNS. -Tfet) 
U"^Am^subI/0h^>Fi:©^miSh7> 
^^N7 1, N7 2, N7 3^^^^^^ ^fe 
i^AtiUMSlttsub I/O i:^^> Hi:©^t:{i§h7> 

©-y-Ki-tJ-rAm^^subi/otit^^n, v-*#jg 
m^#sub i/o {c^^nrv^. ^b^y^x^n 

7 1, N7 4©y-bl±#§a^#7ATK^jfflRiig 

tt^tb b* 5 AT K I^^iSlRi^YR{C^^nTV> 5. 
*bT, ^ajb*5ATb*l^^^iHYR3EPf,{i, tt» 

m b«j# t Piffi bT h i/ ^;i/©SijfflHi^*-^ x. e. n S . 

e>lC, #h7>^N7 1, N7 2©^gi5tt^D- 
^;i/Atti^GI/0{c^^H, &h7>^^N7 4, 
N 7 5©jgiggP{iSte^D-/VUAdi^«l#GI/0Cjg^ 

[0 0 4 1]#£ > d©«t-5H^$nfcDRAM©M 
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H^t"So ffi, ^';-tr;i/5 0 a-^-b>^T>7"5 la© 

[0 0 4 2] m^m^mi^rom^^x. y?\m 

^subl/O, Ste^^AtH*i^#sub I/O , ifXJ-/VV 

x&t>mi/o, se^D-^*^Ata^^#Gi/oii^-cH 
i/^ji/t zr 'j ^- -\> — y bT is < . 

[0 0 4 3] fU, ^©y-FJfcgtfLi ^Hl/^l/t 
£*>±tf.5£^ *:<DV— K*£WLi tZt&mZHX^Z 

5 1 att^CDlff m*t©Sffi©g{ti£igeb> l*lS5* 
S^BE Vint (=0V) fcOM-etTy 

[0 0 4 4] dCT0iJ;Lfc£> b*gBL#L l^l/T'S 
fetfy h&#BL#Hl^;MCfc-3-t<^3£-r5. -£b 

x, ^©jij^Ar K^XjitRms^Hi'-<;i/t:i:*,± 

If 5tv ^©*^ATK1^3I^YStC&ii^£tiTV>& 

AHi^^lsubl/OttH U^l/i^^ L I/^UCt^ 
S?i*ft, S^7Aai^#sub I/O {±H U^Oii 

[0 0 4 5] V7A&t>msribI/0t5&TFfc.mV-7XmiJ 
i»#sub I/O ©U^loPfliJgbfceK i»fflb*7A7 
H V *31Rf§lYR*» £ H ly<)M>Mmm^1fik-%. £*V& Y 
7>^N7 2, N7 5lit>t5. ^©fcto, h7 
>^^N7 6tt^->t5i:ftt:h7>^^N7 3tt 

[0 0 4 6] Vt-^X, 3l->bfc#b5'>^^^N7 5, 
N7 6^^bT, S«g^u-;t;i,xa^#GI/OB:HW 

wvi^uiftfliQi/ottH p-<;i/©* * ftiisns. 
[0 0 4 7] £©«fc-5C ^-fx*-*— s>*ftfci*:/x 
W^i&subl/O (Ste-9-^AtB^Ji^#sub I/O ) fc*fb 

^D- yVl/AttJ^i^Gl/O (Ste^D— ^^;i/Atii^ 
#GI/0) £fci^b#&<s T-Uf^-fttSOHl/^ 

«§lsubI/0 (Steit^Atti^#sub I/O ) £ttbT\ S 
<6^D-;s;i/AHJA»#GI/0 (^D-^^AHi^GI/ 

[0048] ^©*§s, mm7>76 vrrxmti 

^subI/0*5.tVRfe-y-^AHJ^^#sub I/O A^©^- 
b"^ ^P-M;bAm^i^GI/043<fctfSte^D 
-^;i/Adi^#Gl/0{cteii-r S c i: #T* § 5 . 
[0 0 4 9] 

i?ttifflJ:|tSh7>i;xi'7 2 > 7 5 4st>t5i: 
#b5>^^^7 3, 7 6fctf>U *>LtSh7> 
^^7 2, 7 3i > mh7>^^7 5, 7 6(C«fc 



;i/Affi^i^Gi/o, Ste^n-A-;i/Atts*^#Gi/o«ittt 

LU"<;i/£&oTb£V\ HL'^l/UlT'iJ?-* — ^1-i> 

[0 0 5 0] [§]«©3Iftl£<fc!K ^Affi^su 

bl/OiJ-t^SlB-y-^Am^^subl/O ©l/-<;i/#+?> 
{c«fe£b;fcv^-££&h7>^;** 7 2, 7 5#*>b 

fcm-s. -y-^Aai^^subi/o (Mte-^^Am^i^#sub 

I/O ) i:</D-/VUAaj*>$SGI/0 (Ste^n-^AUJ 
10 *»*&#Gl/0) p»^jecsqj 

[0 0 5 1] tot, mfrliUsjJ^ATh'UXMiRfflR 

t»e><Dfflmm^r&. x^ATYvxmtRmstiEm-m 

AtH^GI/0*J<tt5St5^n-7Vl/Aai^i^#GI/0tt, 
^©ffiffijTVT-6 1C&J8$*,TV^. *©fc«\ # 
fStt&^U-M'TW 5 0©«StlT>7'6 1 S^D- 
n;i/AtB^i^GI/0*J;tFSte^D->'Vl'Afcti*iS#GI/0 
A>£li!J!)[8l£fcv^ HuiabfcT-U^v-^^fc^ 
20 \z&Y=>>i?*t>l 2, 7 StftfVbT^ii^XtfigfiK 

^nfc»^-i:fB]«©Bgs^bs«, ft-?-^ 

tUt;i/7K5 0©ate7>76 1 S^D- ;Vl/AtB 
*>S£GI/0:fc «fctf£ME^P-/ VI/AHJ*i®#GI/0^ £ W *) 

mir,&mtfi& *) s b«s!j7 > r^sraip ©as 
[0052] *<omm. mfrte^mTyrMmm* 

^>^£ft&£^fc>-&S©mFfS#:fr:fr£ o * 

zwufKvnK&zr, ±x<DMfriui,mm7>7MiR 

IHYE©d&«)S/^->Hattffl^A^«:*)©{C55;S„ 

m, 02 3t:^f^a;©DRAM^c*^^^T^ ^Hib« 

[0 0 5 3] t.ZZX. M2 3 IZm-fJi AVDRAMtC 

ijv^rtt, ^aibMB&Tyrii^i^YRtcHt-sP^S/i 

40 ©F^S^feSo 

[0 0 5 4] ?-&fr*K »^ji^ffifl)!jT>7'illR^YW* 

»JtHl-rsfc»©iaiStf«i»lt:«;SJ:tttc> 

muwzmvttttti&tii*?. ±x(Dmz&frm$h7> 

7MtRmu<D A ib % /i ^ - > H« ttffl ^ A $ & * © £ 

± k: mmib * iz mm x- § ^ < & 5 . 

50 [0 0 5 5] iife N 02 2(Z^-r^S©DRAMtC*Jtx 
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A M i: mU<D S3® * £ t £ £ i: £ 3 . 
[0 0 5 6] *^0^tt±IBB3S^^)l¥^1-Sfc«)lc^S 

[0 0 5 7] 

[sg&fl¥&-r 5 fe»©^@] m&m 1 S8tt©#6i&& 10 
x t > r t-ttw 7 xastiut ± o xwm^ n z «a& 

&i^;*ft.&;>W>y-K7'>7'i:S:flit;U flugB-y-rAffl 

nn\zm*t-iz ztitz?-* & mmffim y - k t^thc * 

tttugB-fe t> e> #;t £ ti s 7 s — * © wvtm 
&^©ggfc-r s. 

[00 58] Sf;3<JB 2 g3f£©$8Hli«\ 1 ©*#tt 

gBfiSSmt::^-?:. Buia«Kj , ;-KT>r^ itugB-*r 

®^D-A-;i/Aai^©*n^ni: >#g^£*x 
gtifa-*f©^^AHi^©^n^ni:y-h 
^^^tvs— m©mos h^>^^^*>e.>fe»)> -^© 

-WfflMOS h7>^X*©V-;**flE&H0l3-*f©-9- 30 
7 r Affi^©r'J^>-^Sffi:^U< bfc-i:*^© 

[00 59] m&m 3 53«©^Wtts 2 ©*ag& 

gBtSSmic^T, S#bfci!3ga^y-fe;i/TWF , 3© 
B58afflffij'J-KT>^©MOS h7>yxi-©V-^l 
^fS^©iif3^ ; e';-fe;PTU-ri*i©Hui3-fe>XT 

bfccfc£-e©gg£:-rs. 

[0 0 6 0] Sf3<JS4g3m©#gWfcJ\ St**!! 2 ffl^ft 
gaifi^gtciSV^ fSttbfcHtigB^^U-fe^Tl-f 1*1© 40 
•y-^AHi^^T-U^^-^mJE&x #«i4©BuI3^^ 

©flu!3Mfl!j';— KT>7"©M0S h7>$^*©V— * 

mifB-y- ^AHi*i©7 >J -S?«Etc j&tE-T 5 <fc -5 tc 
^b$-&5c:i:S^©seh-rs. 
[00 6 1] at*?* 5 §3«B©fSWfcJ\ Sf *3i 2 ©**& 

i3li;^g{cijv>-Cs ssbfcH5ga^^ , ;-fe;i/TH'rt© 

■tt^Atti^CT-'J^-^-^afE^s IMSttfflWB** 50 
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t#t^ ^T©Huga«ffiju-FT 

>7©MOS h7>^**©V-*«BE£, S&bfcmi 

ga/* v-tfrTv-i ftcDy-^xuitiuvyv^^—ym 

* ©Mffij U - H T > t* £ rSttte £ -fr £ z. £ £ * 
[0 0 6 2] m mm 6 tmnmmz. «&(!©* ^ y -t 

77xm±imizx^xmm^tizmm^^ hr>7ts 

mtiU£*ffi%.< HugB^o-yN*;i/AHi^C*gasn 

tzr-zzmtmsh^j b7>7iz&~Dxmmu ^e© 
mmvtzT-f*. Buga-y-^Affi^&^bTmfgB-fev 
X7>7izmm-tz> «t a £ bfe^ttgaitge^^ 

T, HugBMatl^'f migB-*f©^o— -'Vl'A 

tB^©^n^nfcy-h#gegg^nsi:rt{c, mfga- 

^©ItrAtti^©^^^^ KV-f >«$h5- 
*f©MOS h7>^^A>f,ft5^i:SffflSiht 

So 

[00 6 3] m&m 7 gaiKc^B^a, «jg«@©^ * 
yymum^ suga^^^'j-fe^TP-f w©«is<i©-fe 

1tyAtt5^{c«t-DT^$tvS«B«»7'>7'i:, ^©& 
fflS&T>^^-rs-^©^D-n;i/Affi^i:^ll 
x.s SugB^P— ^^l/Am^tc^^ii^nfc^— ^Shu 
gBffift!j7'>7-{cJ;^Tit*aU ^©tilibfc^-^*, 

Hyga-9- y xmtin*ifi- brsuga-fe > yizmm-r z 

cfcatbfe*#^*;gBft^g{c*5V^T^ Bug3ffiffijT>7'H; 
«8&U-K7'>ri:«ffij7^ h7>rtfrf,*?), fjg3 
»J»U-FT>^ttx miga-*f©^P-M;i/Aai^© 

^ti^eni: yv-< >&mffiztiz>t&iz. migB-*r©-y- 
y AtH ±>m<D * ti?n t y- v itmrn 2 n s -*t © m o 

S b7>^^^ip?>>5: ^©-^©MOSh7>^ 

^ © v mm & Suga-*r ©^ r Atu*^© 7 u ^ +■ - 

*».EEi:^b<U wmMM^J h7>7&, mffi-tt 

tmz^ m&-tt<D-y-7Atiit!U<D*ti?nt > 

•€-©Sgi:1-5. 
[0 0 6 4] 

[#ffl] SEoT, «*iBl*fctti**^2gBe©«Wt 
^v^Ttt, ■y-T'Am^tr^-^^bfcS^t©^*! 

t > r s«i»-r s fe»©ifiMT-i!»^v-i? v^^s^sij 

ffll«^$«<^i:3!) s -?:§-5o ^©i^*> *M»y—KT> 
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m u - h t > r tc i o t - M mm z tix a» £ ^ d -y w 

[0 0 6 5] if#JS3fe*ffl$8H.8lC;fc^T(±, £T©M 
®©bf>;/ ^©^U^-i'mEi^b^S. if^JI 
£bfc*£-K©,fr*fflt;^ br>^#*£ttYb£fts. t 

*, ffiflfc^ bT>r©fW©^©I!;#v-^>#£tt 

^b-rsci^T-gs. 

[0 0 6 6] m&mi mm<DftWlz&^X&. If^Afcb 

^j^-* b feti-^©***!* y-K7> 

ttlb^ftSfcttfc:, W— ^^KtsU^— *#£bfc 20 

[0 0 6 7] 
[^JE#|] 

(is 1 isasw wr, *ftwzmmtistzmimmm* 

[00 6 8] ft, ^SteWc&^T, il8~025iC 

©l¥«ffl5&lftWS®B&-rSo *HJS»I©DRAM©7'D^ 

[0 0 6 9]i6& il9 C^-f #3ISE0!I© 16^^ 30 
tT * h D R AM<Dmm<D^m^ tf 7 1 ±£43tt£ffi© 

y b©^y:TDy*2#4fBffiH£tlTV>3o 

'y7i©^a±Tciis d tj mum^ #eas , 

OE, , T'Kl^XAddress,^J;V«®VC 

C, VSSffl#©^«/<>.y K3#ES;*ftTV^„ 
[0 0 7 0] *»^^7'l©^a5l3{i^'i' 

2©^^^^-^^^^^ ^TO^dtrn^^n-^S^ 40 
7Ar3- ^YDt^-r >^D>y^ 4i:©PiBti(i, «£fc© 
[0 0 7 1] SI **ffi^J©DRAM©SaJI5]gS0 

T-fes„ ft, hij-^t, i2 3K^i,tzmmmtm 

[0 0 7 2] fiU §b7>^^N51, N5 2©V 
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t^l/MOS h7>^^N6 20Fl/OC8IJh 
TV^. ffflh7>^^N6 2©V— X&tgi&ZtlX 

[0 0 7 3] ^ftii, -b>^T>7-5 1 a©-tr>^»# 

fcti!), •fe>^ftf^©K^b^05fctt)T-$.S„ I"* 

&*>±VZ>ZtlZ£~DX h7>^X^N6 2$^->^-& 
•5. .IfttCfc!), t>Ufch7>^^N62S^bt 
#h7>^^N5 1, N5 2©V-X*sgg^$nsfc 

ttav-^«ivsN©ftiH*seMt-sfc{tT-fe?.. 
[ o o 7 4 ] m i t^-r c -*msmv>mm?y7 

6 Ui*iBtJ'J-K7>^l 1 tmm^-f V7>71 2t 
MO S t^>i?**P 1 , P 2 A> tlTliS. 

Am^#subi/o{c^^ntv^s. t^>^* 

*P 1©KW Xi^D— ^WAffi^i&GI/OKjgi^;* 
ft, h^>^^^P 2© KW XiSte^D— /Vl/AttS 
;friii§l#GI/Ofc^£;fvrv^. fUt, 
P 1, P 2©y-^(rttrtgi5«ag»JEVint #EP;6n;*ft 
Tl^o ttJfi&^-f h7>71 2ttN?:t^MO 

Sh7>^^Nl, N2ipf,«fiE^nT^5«, "T^t* 
b^>i?^^Nl©y— HiyD-zvi/AiB^rSSGI 
/Ot^^tl, h7>^*N2®y-hiiH^0- 
>'V^Affi^#GI/O^CSM^^^TV^So h^>^ 
^ ^ N 1 © K L^T > {±-9- 7 Aa^SSsublAHCg^;* 
h7>^^N2fflKl/-f >ttSte-y-^AUl*iS#subI 

/o^:^gM^^^Tv^s. -etT, &h7>^^Ni, n 
2©v— ^li^g^b^^^•rv^2.o 

[0 0 7 5] iCi^Ci^nfeDRAMOi 

t5. ft, ^ : E'Jt;i/5Oa^t^7>75U0i 
#{cov>TH:&«iT-fe2.fflT-^©Plffl^^Ji:®iBS-r 

[0 0 7 6] ^aiLl&^S^TaHU^^^V^T, -9-^AtH 
^^subl/OiSilFSte-y-^Aai^^sub 1/0 liHVi 
^T'U^^-^L-r*^, ^D-n;i/Aail;^GI/0* 
J^VHte^D-^Vl/Ata^ttGI/OH: L 1/-<;K3 

[0 0 7 7] "TSi:, #b^>^X^P 1 , P 2©-T— 
hSffi (-r*:t>*., ^^ABi^iSSsubI/0*3<fc^StetJ-^ 
Adl*M#sub I/O ©7-U^-v-^SJEVP ) 
«£EVS (-r^fc*,, rtgP«M«£EVint ) fct^L<& 
So C©i:§, ftb7>y^Pl, P2{i^-7b•cv^ 

[0 0 7 8] ^-bT, /?fM©7- FifgWLi SHl^^;KC 
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•J •fen' 5 0 a©tfc*i£/fcbT, tr-v HWLfcKJEKy b 
*H#BL£;©ey h^©«jE* j a!Ytt-'5o -fe>^T>7- 
5 1 att*©K* HW*©«BECDSEflsftfl»« U flSSS 
©«EVint fc^vKWVl' (=OV) ^©RgTtfy 

[0 0 7 9] HfM^lt K» MtBL^Ll/^TS 
febTy l>^#BL*SHl/^;i/{c:^oTV>5i:-r5. ^b 

7^N55, N5 6tt*>-r«. tSfc, ^^AiB**g 10 
subl /0 fct H 1/ h L V 1 5 s -f * 5 1 - — ^ $ *V 

Rteityxai^fiittsub I/O &Hl^;i/© ft 

So 

[0 0 8 0] ^(Dtztbs ittJ'J-b-7>71 l©b^> 
S„ -TSi:. yu-^AHJ^IiGI/Otcfci:, *>b&b 

7>^^^p i bTrtgp«©ajE vint wmnzn 

TLWV&e>Hl"<MZ?-* — S>2tlZ>. — fife 
ifu WAW^tfGI/Ofcfc L l"<;i>© * ft 
5. 20 
[0 0 8 1] ;CD<t9t> t*^ ^-t' — ysnft^*^ 
Affi^subl/O (S«-y-^AW^i^#sub I/O ) fc*fb 
T, ^D-7WAtB#*aGI/0 (Sfi^P-yWAtftfelR 
#GI/0) Cfcfc£<b#&<, 

i&subl/O (S«-y-^Am^#sub I/O ) £*tbT, £ 

te^u-yvi/Atb^^ttGi/o (^a-^)vxmtimi/ 

0) tiT*-*— S^ft-CHl'^/l/KJ&S. 
[0 0 8 2] *©«g* % m&}V-YT>yi Hi, -y-r 
AHi*i^subI/0*3«fctFHte1trAm^#sub I/O frt> 30 
®^-*£Jf*@bT, ^D->>Vl/Ati)*;i^I/0i3«ttFH 

te^D -y^^Ata^ttGi/otcteig-r s c fc#T £ 5 „ 

[0 0 8 3] CCt, m^^^'J-bJ^TV-f 5 0t*3©S'J 
©+f^AtB^subI/0i3J:UfS«^rAty^ie#sub 1/ 
0 tt7U7^-*tt<S©;£*&©-C% S^£ftTV>S« 
B&'J-KT'VT'l 1 Ji^T^StttC&oT^So 
#fStt&S'J©* * U -fe^T W 5 0 rt©«fi& U — H7> 
7*1 l%>H«fc#iSttfcfc-3TV>5„ -T&fr*>, yi)^ 
-f-^*jWStC:fcv>T, PlD^n-^VVAttl^i^GI/OfeJ; 

y t ste^D->'t;^AUi^#GI/o{c^$^^•rv^s^ta(J 40 
[0 0 8 4] ^ut, fiE*ttiuw£m:tiu wa©wa 

l©<Z*#SffifbU |5lDyP-^';i'AtB*i^GI/0*J«k^ 
Ste^D-n;^AtH^#GI/0{c^gi^^^^TV^2,ffe©^t 
ShV-YT>yi 1 J££T#«tt©aJ;i};ffi&bfc^o H 

3t£, #«£&»]©** U-fe;i/TW 5 OfcSSttS^* 

[0085]^T, *HSS^©MB&';-K7>71 1 
fcfcV^THU 02 2£<fcV02 3tC^Lfct£*0>J©«fltJ 50 
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[0 0 8 6] (Si, ^*ijww 5 0#rSftfti1-St 
fcfc, -e©^»;-fe;i>7*W 5 0rt©-fe>^7>75 1 a 
#£TtSttfbU ^ ; E l J-b;i/7l/-f 5 Ort©^T©bT^ 
hSSttSfcy- Hj^WLfSiR^nfc^ ^ U -fe;i/ 5 0 a ifi 

[0 0 8 7] mmr>y6 ufimttbtix^zv 

- HKatfTfeaUfctt* t ti t n £ bT* S , 

0 2 3t:^Lfe^«»JT-tt*ffifflT-$)-Dfc^©n^ai;i/ 

fc^ffl-rftts:, p^+jM/mos b7>wp 1, p 

[0 0 8 8] C©<tot«fiK$nfcDRAM©# 
t5. ft, U^;i/5 0 a-?>t>^7>75 1 a©» 

fP^cov^T{i^T*fes©•r• J e©i¥^ffl^SiW{i«BS■r 

5. 

[0 0 8 9] #t&^iW£fT5iiu£;fcV^* K g|^tf} 

te-y-^Am^#sub i/o iiHb^KcT-u^-^-^b 

A(±i^#GI/0{iL l/^;K:7'Jft-^ LT* < . 
[0 0 9 0] d©t£, #h7>^^Nl, N2li* 
7bT^3fe«K ffiBftv^f h7>71 2(±^tStt{Z%: 
-So ^£bt, RfrS©V— KH8#Li S:H l^<;i/fcAZ:*>±f^ 
Sfc> ^©>7-K^WLi t^g^$^^Tv^sy ; E'J■fe;^5 

©tr>v H^*t©«ffi*s^b1-^o -fe>^T>7"5 1 afcfc 
^©tr-y bM*f©Sffi©^b*ti*ab, rtSPSMSffiv 

int i:^^>Kl/^^ (=0V) t©ffiT-tf «y hM^f^ 
[0 0 9 1] CC-e^^ft yD-^;bAUi**IGI/Olc 

7>yi 2© h^>^x^N ltt^>f-5i:«{c: 
^^N2B*7f5. -^©fe«) N I^^Am^subl/O 

T'AtB^ttsub I/O ttHL^^;i/©S*«Jt^ti-l.o 
[009 2] fit, R(fS©MS!l7'>7-SlR^YS*Hlx 

^^TV^S h7>^^N5 5, N5 6\±*>TZo 

BLfiHl/^;U{C*?), ^^';-fe;i/5 OaJClitf^y h^BL 

[0 0 9 3] ^Ct^K, Ll^^;i/©^D— y^l/Afcb* 
S&GI/O (Ste^a-^;i/AtB7j«l#GI/0) icMbT, ? 
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^AtH^subl/O (S!|g^Attl2/Sfl#sub I/O ) Ctt 
fWbtffc^ :/l>^*-^i©Hb^;i/#^2ft 

D-/t;i/Am*^#Gi/o) £*fb-t> &MV7xm±in 

#subI/0 (ItyAtH^iSsub I/O ) tt^7^^-^£ 
tlX L b^;HC&S 0 
[0 0 9 4] *©|§* x *#J^ h7>71 2«u <7D 

- > vi> a w -am i /04s * wsje 9 o - / 1 jv a tB #g i 

/Ofre.C^-^&iftlbT, itrAm^subl/O^J;^ 
Ste-9-^Am^#sub I/O S^^flS. 10 

[0 0 9 5] ££T% :7W-V — S>tt»C;fc^T % it 
^ ^ '; -tr^Tt-f 5 0 rtCDgiJCDIf 7 r Affl/J$isubI/0;fc,fc 

vHte-9-^Adi±i^#sub i/o izmmztix^znm^ 
-< h7>7i 2\z.±x4mmz.tfox^z>o ztz, im 
tt&«i©* j e';-fe;u7 , w 5 ort©*§a{j^ h7>7i 

s?#J»c430T, iBH^yD-^vuAmij^Gi/o^J;^ 
m?u—n)VA&±>i&wimzmm2tix^z>m$h7j 

[0 0 9 6] -^bT, ffS&MWPItCtiU fS©i» 20 
2 U IhJD^d— M;i/Aaj7ji^;i/0*3itJ« 

ste^o->'VbAm*Ji#Gi/oic^?nTv>2.flb©ffi 

flt^>f h7>7 1 2tt^T2EfSf£©i;i^i!jb«i:^o 0 
5«, #Ste&»J©**U*;i/7*b'f 5 0£:fc{*5#£ 

[0 0 9 7] ffioT, *«afi«OWJ»5-f h7>71 2 
02 2*JitF02 3C^bfe«6*«©*M& 
7>76 l©«fc?£*£&#|f#jT>rajRi!SYW&a&l* 

3<ijg#&^o ^(otztb. m^^m&iTyymwm 30 

[0 0 9 8] £©J:5C*gaK«fc:feV^ WftjU-h* 
-9- ^AHi7ji^subI/043 <fc tFMtetJ- 7*AUi 
tJJ^#sub I/O £ <DP&fr& Lr-^Ciot IBi&^Jffll 

m7j^Gi/o*i^Mte^D-^;i/Am*i^#Gi/o^e>© 
[o o 9 9] o*»>, *nmm(Dmm7>76 it*, as 40 

*^as«STjtt, m®7>76 1 
* ma <t of* § a^*i» t- > t-shrsssyw^ ^ ©sotm 

[0 10 0] it, ©WBfr 7* > 7° 6 Hi, i2 

2**<t^2 3(d^bfe«e*^J©MB!j7->7-6 lKJt^ 

xmmrmmx&z>tziir>g:Mb-rz><Dwnmx-&2> e £ 
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CfcitF, mi 8JC:}3»*£pW >T>7"5 3 Sr$iJ 

c^igia-f -r&t>*>, 0i9t^bfc^- 

* a* 6 4 >r > ^ n <? * 4 (D^izmm-ttmx 
<, ^^»i*:^^7'l©^I3a^5^:7 ; -^Mx^v^fcK)* 

[0 10 1] CtoTx *£JK«-CHU 02 3ICSbfcSe 
Z^xm&TZZiiifiX'gZ. fc.t3T\ I6l:^Lt 
T-*a»^^7-l©**gPCiag$tlT^So ^UT> 

Mar >ymmmmzm 2 **)m*mm-tz 

*K HuB2bfc.td^> H&^^'J-b^T-W 5 0I18T- 

1 *©«S!J7 > 7jliRi6SYS£iU8 bTO 3. 

[0 10 2] £©1§-^ «W7>7-J1JR^YS&, ^©£ 

T^ym^mstx-mm^fj, mmtvtz^-^v-tjv 
TV 4 5 o<Dmm-r>7miRms mi, 02, H4t 

*5V>T<4GYS h^gabTES'JbTV^) t^tSI/ 
O^— h- (-T>fet)^, #h^>^^^N55, N56) 
^»7^*>^-M-5^ (WTx ^662i:V^^) 
[0 1 0 3] ±tabfe^l^SEWi^^2T*2&5o 
t>*,, ^l|ISE«fJT*tt, mtiUbhtzt^V-tJVTV-i 5 
0 ®-9-7'Am*^subI/0^ < tTJ'Ste1t7Am*ja#sub 

1/0 »j»r>raiRwrsfc:tseoT»«5-r4bry 

7-1 1 t^«|^nTV^-y-7*AtB^subI/0*3J;U t Ste 
-tJ-7AtB±»Si#sub 1/0 ^ctt^ r>;?- +— ^«EVP 

[0 10 4] ^©fb©1t7Am^subI/0*5J;tFSte-9- 
7AttS^#sub 1/0 Cov>T(±, ru^-v— y«£EV 
P fflSJT-fe5. ^©fc», §h7>^^Pl, P2 
©<7*-h®E ( = 7*U^^-^S£EVP ) fcV->cSBE 

vs tifimuftibf. (vp =vs ) , ^©sffittF^a 

jiSiffiVint T-*«£EVint /2 ( = VCP=VBLP ) T* 

[0105] (^2 msm) 1 ©^, 

■rsi/o^-h4)^->t-i.«, ^©fe», *«tt!& (t- 

» b!gl#BLi:, -tfT-Am^subl/O^ilFStelt^Aai 
#i&#sub I/O fc^SSI^^S. 
[0 10 6]^^ #ffilffl^-&{±, VvYWSLti*. 
tPStebf «y h^BLwrU^-V-^SiEVBLP i:, ItT" 
AffiTJUsubl/O^^VSteltT'Aai^^ttsub I/O ©7" 

[0 10 7] C©«^*), #h5>^7,^P 1 , 
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P2©y-h«BE ( = 7W-V-SM«EVP ) 
«EVS i:tt^b<&W-ft«&£>&^ (VBLP =VP = 
VS) . 

[0 10 8] b*>b&#£, #?£1T-B\ #i£2©«fc5 

{c&^*';-b;i/Tn- 5 o^siR-r^fetoofs^tw 
«>, u-tr^rn- 5 o*mn-rztz 

[oio9]^7«, ^isi zmmbi.fcm2mffim<D io 

DRAM©Sgp[H]gS0T*feS. ft> 0 7tC;fc^T> El 
C$U;il»tM«!5ffltt> WTCd), <2>Jz\lX~ 

j&fcT^Ttt#^£^b< bTtt^©l¥iffl&t&W£«IBS 

CoV>T fc§utE£*B&-r s. 

[0 110] (DMBb'J — h'Tl'T'l I©#b7->^X* 
P 1, P2©V— ^*flEVS ftgpS^WJEVint f 

— i^SBEVBLP ICLTtfiSo 20 
[0 111] ©^^Affi^subl/OfeitFSte^^Am 
*i^#sub 1/0 C % *5>^ CT'Jt^-^) 1 3*88: 
ttTV^. ^7WU 3liPft^M0Sh7>^ 
*P3, P 4 i» tlX^Z. -T&fr*.. 

^X^P3, P 4©V— ^tt-en^n-y-^AtH^subl 
/043ctlFSte-9-yAm*!^#sub I/O f- 
MiJgJfe^tVtV^. Sh7>^^P3, P4 

© K U > £ {£, tT <y b <fctf S$E tf >V h i^#BL© 

^'J^^-^SiEVBLP #ep;!jn£ftTV^o 
[0 112]^T, *>LfeSh7>^^P3, P 30 
4fc<fcoT> -t»-^At±J*!^subI/0*5J:VSte-9-^Aaii7 
«l#sub I/O IChfy Ym\.&&TI&M\iv hi^#BLC07- 
'JT^-^ftEVBLP tfEMDSJ-lSo ^©&«K i^A 
m^HsubI/0*iJ:tFSi!B1t^Am*^#sub I/O ®7U 
7^->>«EVP t\f.v h^BL43<fc^HtebT»y bJ^#BL 
©7"'Jt*-V-^«,EVBLP h#^b<&£ 0 
[0"1 1 3] *§a^«J#C4b'VNT, 1^-rAm^ 
subI/0*fcttHte-9-^AUi*i^#sub I/O (CHU^O 
^-^^•^jitrfcfet, §b7>^^P3, P4{± 

y-x";^->MT-^itn«'5:e.^v^o -ti3.t>%, *nm 40 

^Jtc^V^T, ^5>;U 3{i»§ji^i&Y^B#<D7-;i/T>y 

© y [lli&T- fe S i: Mfc -T c i: #T- 1 5 . 

[0 114] #h7>^^P3, P4©y-h 

Sh7>^^P3, P4®y-ht:4i5Jip 

<fc d £5S£{c^-*|gH®©^-*fcig# T* # & < & 
S« 50 
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[0 115] »fbbTV>S;><^ U-tr;i/TW 

5 o iz a it s m& m b i&#B#© * -f A 7*" * - t- T- i& S o 

m 8 ^a^gy© * ^ u -t w 5 o iz a t* s m 
^ffibi&ftut©^^ A^-^-hT-fes. mm, mvmh 

bT^3^U-t?;i/7W 5 0 irfcltS 

t;k71/-f 5 0lC;fcM*S»§&^iMm©*--f Aft- 

[0 116] (^3^SfeW 2f&l£:fc^T (-Tfcfc 
*>s im&te* : £V-teJl'7\sJ 5 0©1t^Aaj^subI 

/o*s<tyfMteityAm^#sub i/o ©t*';^*-^* 
jEvp try hj^BL*<t^stetr>> hurnKDW^- 
-v-^sevblp i:^b<-rs) , mmt\stz*^v* 

JVTUJ 5 0©^^AtH*i^subI/043<tU t Steit7 r Att5 
^#sub I/0©«£E2fl7£, T-V^-^-^SfiEVBLP 

[0 1 17] #i£3T-fciU illU-K7>7 

i i©y^r>A j M* i tt±At<'&:sfc«) N ^mbi&ft 

Z£*)Tl£M1b-rzz\£ifiT'%%o EllOtt, ^ffi3&* 

<wb b r^m 3 mmm<o d r a M©ggPEifisiat? -s . 

©{^ JilT©(D, ©fittT-fe^o f Ct, *!^6l0!|{Ci3 
v^T, ^2SI^E0'Ji:Plb^J5K{c:ov^T{±^S^b< b 

[0 118] <SffiBhV-Y7>71 l©#h^>^^ 
PI, P 2©y-^§«sv-xsavspfc:Si^bTv^ 

©^^>yll 3©&h-5>^^^P 3, P4©KW> 
S»av-^i^VSPtgEMbTV>2.o 
[0 1 19] ^fiHtft-rt^y-fe^TW 5 0(C^V^T> 
WMV— ^VSP©«ffi{ibT5; h^BLiSiVStetTy h 
^#BL©rU^^-^SjEVBLP }:?L<%-3ti!), 
-fe>^T>7'5 1 a£2N«&£bTV>.S (VS =VP = 
VSP=VBLP ) o 

[0120] m&itvrc*^v*)\<7'\s«( 5 ok 
ic&sa*, (vs =vp =vsp) o&mz&tz 

[0 12 1] 01 l«i, rS^YbbTW^^^U-fe^Tix 
^ 5 OfciiJltS^iHbl&^W©^^ AT^-h-C-ifc 

zmfrmi,mftm<D* -< Af-t-htfes. ei 2«±, 

SttttbTV^^U-fe^TW 5 0tC^jyS*§iii^ 
mimcD** A?+-hti55. S9(i, #rS*4&S'J© 
^^'j-fe;i/rix^ 5 Otz^JtsSgji^*/^©^^ a 

[0122] (mimrnm) mi jjmzmmt 

bfe^4Hifi^!l©DRAM©5aJIo}g&ET-feSo ^ 0 
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fctU MBfr^-f h7>7l 2©&h7>^X^Nl, N2 
&S. #|£lfi«fc*i^T, SfS3S£S£0!lfc[B]bflf 

[0 12 3] INStt&^UHr/l/T'W 5 0£:fc^T> 

t>^7>75 1 a£#«ttfCbTV>S (VS =VP = 
VSN = VBLP ) o SEoT, mm^-f b7>71 2$)WW} 
b&<&S. 

[0124] ^bt, ^SttS^tyt^U-f 5 Of 
(±, 1^^Am^subI/0*feH;Mte-!t^Aai*«l#sub 
I/O H^-^tf^gjiim&o. -e©fc«>> fci:;^ bT 
v hi^BL*fc{±Stetf^ bi^#BLi:1tyAtB*^subI/0 
*fettHft-y-^Atli^#sub I/O #^£ft£*§£rT- 

c # § atr t v % a mm ttmw £ < & & . 

[0 12 5] 01 lfciu rSttfbbTWS;** V-kJITU 
■i 5 0£;fcM* Steffi b»#B#©*>f A^-^-b-efe 
So 08{±, ^rStt&S'J©^ 'JWl/>f 5 0(C*Jlt 
SttaLffiblWW©** Af-t-bt-SS. iHtt, 
ffitt-fbLTV-.^^^ 'J-b^Tl^'C 5 0(c43»S*gji^ 
«rfm©*-f + ft. >"VrSj 

— HT>7"1 l©&h^>^;**P 1 , P2©y-^t 
BEVrS, rvwSj ttWI&^-Y h7>71 l<D&h?>V 
X^Nl, N2©V-^tEVwS^UW2.. il 5 
^ffifeS'JCD^^ 'J-fe^TW 5 0(C*5ttS»§3i 
«MW£B3<D * -f A =f- * — h X- & S . 

[0126] (msmmm mi 6i±, *&3£jnwb 

bfc®5SIJE^J©DRAM©SgP|5]S&0T-fe5. fts 0 
16C::fc^T> 01 3tC^bfc!g4*0fi0!l£:llfcS© 

«BD'J-K7>71 l©#h^>^^^P 1 , P 2 
©V — ^H, Nf t^MOS h7>^X^N3^b 
Tf*l95«g»EEVint ^©jS^&«JE (flU fcfv HR 
BL^3J;tFSlfetf^ bi^#BL©7*>;^^-^«£EVBLP £ 
»)i«V"<Sffi) £f?tfrabTV'>SCIfc£l*'T-;fcS. Its 
h7>^N3 ©$*- 1- (i^lS^SNlC^M bT V> 

[0 12 7] TS&fbbfc^U-feJbTW 5 OfcljoVT 

©2k ^JWi^SN©sa^iH^-^;^^c«:•^Tv^5. -e 
©fc&\ rS^bbfc^U^i/T'i^ 5 0©h^>i>x 
*N3£t7#2i->U ^©^{bbfc^ 'JWIz-f 
5 0©«B(JU— K7>71 l/rtttftS'ffifb-rS (VS = 
VP =Vint ) . ffiot, *£Jfc0!|B\ SB4|Qllt«0» 

mctaz-T, 0 i o cjjvrsg 3 mmmtmm^m^m 
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S£i:&T-§S. 

[0 12 8] AD*T, #$9fi«"Ctti6 3iSaM«fcJt'< 

t, «av-^*vspt:**»aiifi*e»-r«c:i:#"? 
•b>x®tt<Dismfc*m.mir?>z£ifite^o 01 1 

fciu rSttfbbTv-.s^'J-fe^T'W 5 OfcfcttSStofr 
tBbi!j^B#©^^ Aft-bt-fe5, 08«u 

U-fe^TW 5 OiC^TSS^ffiblWBt©* 
^Af + -bt-$5. 014tt N *gf£fbbTV>S><^'; 
t;i/7V^ 5 0tr*ltS»§a^«7^B§©^^ A^-f- 
10 bT*;fcS„ 01 l^tt&giJC^^U-fe^TW-Y 5 

0 C 43 I* S # § ii^l&#B#© * -f A ^ + - h T & -5 . 
[0 12 9] (^6HJSW 01 7tt, ^6HH^!l©D 
RAMfflgg|5[IlS&0T-;&S. ft> il7tj5^t, 0 7 
fC^bfe»2|l|S£0!|hfi&S©(£, (t~£t 
yjVT^^m^) 0#h7>^^P3, P4ffl 

4*-b£^*ve*-u yp-^;i/Aai^iSiGi/o*3<ttJ t sfe 

- AUi^#GI/0{C^ b fe d t It t- 5 . 
[0 13 0] #HJffi0lJT*l±, »&Ji^^&#ir43V^T, ^ 

20 ■7>H3S&) t|el«fcr, <7*n— ^\*;i/AtB*^!GI/0*J<ttfS 
te^D-yVl/Affi^J^GI/Ofcii^T^-^IKi&^n-S 

[0131] ^®ffeo»t^^T, *mm&ihm2^ 

r£ttfbbTv>s^ ; e | J-fe;i/Tb"f 5 Oiz&ttzmfrOil, 

^€'JWl/-f 5 OiC^ttSSB^ffiblMm©*^ A 
ft-bT-^S. rg^bbTV^^U-fe^T 
V"f 5 0t*Slt2.*^ii^ib^B#©^^A?-^-hT-fe 
30 So i9(i, *Stt6iai©^ J EyHr^7l"f 5 0(C*j(t 

[0 13 2] ft, ^B^i^gB^HSfi^JCRS^^nS* 

©T-a*<s wT©«ta^-Sl^sbT^,J:v^. 

1) m&J') — F7>71 lffl^Pft^MOS h7> 
WP1, P2SNf+^MOSK7>^X^icl 
^^^.SilftiC, ffiffij5"f h7>71 2©&N^-^^;i/ 
MOSh7>^^Nl, N2SPf+^l/MOSh7 
>^^^{cg§g|^.So 

[0 13 3] d©^ti, r'J^ + -^tt^{c43ttS# 
40 AUi*ll©^-<;b&±l3^-ll5(g^Ji:H^C-rs. "T^t. 
-y-^Am*lisubI/0*5<ttFSi|E-9-^Am^#sub 
I/OttLb'^Hcr'J^^— ^bt*§, ^n— n;bA 
m*i^GI/0i3 <t VMfe^a -7^UAUl^^#GI/0tt H U 
^<;KC 7* <J 5=- — I? b t *5 < . 
[0 13 4] 2) ^7WU3©^Pft^MOSh 
7>^^P3, P4SN^t^MOSl-7>^^ 

t-g^^l^. So 

3) i»U-K7>71 l©Sh7>^^P 1, P2 
© Kb-T >^*n-ftL, ^o-Wl/AtB^!^GI/0*5<tV 
50 Ste^O-^*;i/AUl*^#GI/0{c^-r SOT-tt*: < , 
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2©&b7>^;**N 1 , N2(DV-b%*:tl?tl, tt 
P -> VV AW^GI/0*J «fc ZFR&Vu Vl/AI±l7J*a# 
Gl/0£g^?-S©T-fcfc&<> Sfc^nwwAfcB;*/^* 
GI/0*i^D--'N*;i/AHl*i^GI/OC^t-So 
[0 13 5] ^©^^ V7X&j]msubl/0#£V5i.m 
V 7Aaj7J*§l#subI/0i: ^n— M;i/Affi±jS§lGI/0:|3 <fctf 

:/AW;b*§lsubI/0#Hl^;b {mBV7X\&tiU#sm 
/0#Ll/^;i/) <Td — ^l/AmTjSSGI/OfcHl^ 

;b (Ste^D-^Vl/AtB^ttGI/O^LU^P) 
5. 

[0 13 6] 4) P*3gP«^«ffiVint ^^-gP*^«jEV 
5) m$)V-Y7>71 lifcfcttttflS^ h7>71 2 

z^ti^timmx-mm-fZo ±ie£-njE0>i©*tii& 

[0 13 7] 

[01] iU j^M©DRAM©ggP[H]Eg0T-;&&«> 

[02] mi, 2, 6mmmvz^x. *sttfbb-tv>3 

^€Ut;i/71/-f 5 Ot^t&S&frffibirtltfS©^ A 

[S3] m lmmwzis^x. #*s*4&sij©^<;-fe;u 

T'l-'f 5 0tl*5tt?.^tHUft#R#ffl^-l' A^-V— NT- 

[04] JKi, 2, 6HS£0yK:fcv^ rSttfbbTV^ 
*^V-b)V7\/j 5 0£;}3l*S#§&#»ftB#©*-"f A 

[0 5] m i mmK.i$^Xs ftft&twxot^v-bfr 

7"W 5 0(r43(tS*#3i^i&^Kf©4"f Aft-ht 
[0 6] ^^©DRAM©!^©**^*:?^ 

* ft & sae & * -r^BET- 5 „ 

[0 7] SB2HJE#J©©DRAM5gB®E&0T*&So 
[08] *2~6a0K«fc*it^ ftm&teSWA ^ V 

t;i/7i/>f 5 otc*5tts^ttjuilr^©^^ a^*— 

[0 9] ^2, 3, 6mmmiz^x, im'Stema* 
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t'JWW 5 0{C*5ft5»§ji^»#I^CD^^ A^ 

[01 0] ^3Hfifg^JODRAM©ga5|plI^0T-fc5. 

[Hll]*3, 4, 55MtW:*V»T* f£t£fbbT^ 
i.^'J-tr^T'W 5 0£:fctt?>M^ffibiW!$©*>f 
A^*-bT*&£. 

[012] ^3^JS^Jti5V>T, rSftfbbt^s^U 
-tr;i/Tl/-f 5 OJcfcMtS^g&^i&ff^©*^ A^i>- 

10 [013] ^4^{aj©DRAM©ggi5|alE&0-e;&5o 
[01 4] Sf§4, 5 3SJS«C*5^T* «*£<bbT^3* 
tU-fe/l/TW 5 0£&ttS#£&^l&#B#©^ Af 1 - 

[@i5] ^4, 5, 1 5mmmiz#^x. 

[01 6] Sg5^J60H©DRAM©gaS|5]ES0T-feSo 
[017] ^6^MffJ©DRAMCDggPlH)8S0T-fe5o 
[018] fiBfe#J©DRAM©«J&£^sf ^n-/*[g]g§ 
20 0T*&3<, 

[019] ft*#J©DRAM©*fi££^^D>;/*[5]E& 
0T*feSo 

[02 0] 01 8*5^^01 9t^tDRAMffl-lr^ 
T>7"5 1 a$*tIilKiT-fe5.. 

[02 1] ^^J©DRAMiC*5ltS-b>^T>7 , i;^ 
©IS20K*?s-riHlSS0T-fe2). 

[02 2] ^0!l©DRAMffl5gP0K0T-^5. 

[02 3] ^*^J©DRAM©Sg|5|ggS0-e^S. 

[02 4] 7-KJW#T*»ft»Wr5fc»CD#*<*^ 
30 ^7¥Iit-fe5. 

[02 5] 02 3{3^t"DRAM©^Hibl!;f^Nf©^ 

11 MB&'J-FT>7 

12 »7^h7>7 
5 0 «UW1/^ 

5 1a -fe>^T>7* 

6 1 Mfl&T>7- 
62 ^^>T>7* 

40 YS.GYS *7ATKU^31^aiRj^ 
subl/O -t^Affi^i® 
#subI/0 Ste-y-^AtBTJi^ 
GI/0 yD-;VI/A(B*« 
#GI/0 E&trv-jvvM&xm 
P1.P2 Pft^;i/MOSf7>^^ 
N1.N2 Nft*;i/MOSh7>^^ 
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1N62 | P54 



N56 



CVp) 



YS (GYS) 



(Vp) 



N2 



X[ 61/0 



#GI/0 



(VS) 



WLi 

Vblp, Vcp 

SN 

BL (#BL) 

YS (GYS) 
subl/0(#subl/0) 
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©;/ *;MSMLi:<7- HiSWLi:*m«©fflPHCi9!^fe3 > 
h*-;i/CH£J;oT^bT^5. 0Rfcf> 6 4M 
©•b>X7>75 1 aT-te>*T>7?iJ5 1 SrtgfiKU 
■?•©-& >*7>:7 , ?i| 5 1SC3>^^ b*-;UJH^|S;lj- 

[0 0 3 7] ^€'JtJl/7l"f 5 0fc*jV>T, d©3> 
h4WWCH#B&tt£ftTVN£8fc0-#, -jftfc r?- 

TV*S»fl"C*4. ^©^-m^fT^gBfcl&^'J-t: 
;i/5 0 a^tfy MgBL, Mi#BL#t§!l:)-£ftT 
l^J&Oo Cl©gB^-©-fe>^7'>7"?!J5 l^{Ctt 

t>X7>75 lASiS{tfeft-t*je>^ «£3fex nt>& 
rgesjfcj ici&oT^fe. c© r^^^j ©gi$#c««j 

t>t*6 i ^gatt-sfc^t, ^p-^vuxm^j^Gi/o* 
(DWbmm * 0 ^ a t v^ 5 1> »t x h s » 

[0 0 3 8] i2 3t^tJ;a^ t>^7>75 1a 

©*«ttH2 0icw-rt>«DfcRiivea&*. y-K^wLi 

ttT^hi^BL (;}3<fcU\ «7— Hi^WLi ©[^©^-K^WL 
i+1 i:Sfet:>v h«l#BL) £(±^*veft, h7>W 
N6 1 fc^-Wl^Cmiifre.&Sg-^l'-fe^S 0 a 
A^^^ftTV^. ^bt, &3r-w^>*Cm©bv> 
'^^N6 l(c^$ftTV^«!li;H;SMffiS©Saitt> 
*^VCP{c:ge«!^ftTOSo ^©Sji^VCPtH:, nt 
«fs rtgi5S««aVint ©l/2©«ffi ( = Vint/ 
2) ASff!iO$ftTV>So ^ try bi^BLi3«fcU«Steb:^ 
hi^#BL©7 , U^^-^»ffiVBLP *>|*Ig|5«®mffiVin 
t ©l/2©«tt^c^$ft•rv^5 (VBLP =VCP=V 

int / 2 ) o 

[0 0 3 9] try h^L^IJ-^XUi^subl/Ofctthv 
>^^^N5 5*^-bT^$ftT*3t3> SfeVff Yt& 
ttBLfcSte-y-T'AW^ttsub I/O fclih7>i?X^N 
5 6£#-bTMIrc;*ftTV->£o 

[0 0 4 0] mmT>7 6 l{i6i@©N^-^^;UMOS 
h7>^X^N7 1~7 6*'^>«J5K^ftTV^S. f^t> 
*>, U-7Am^subI/0i:^v > h* fc©F^tc{±& h v > 

j>^N7i, N7 2, N7 3&mmzmffi$n. &m 

+>-7AtUiJi^#sub I/O i:^v>Kh©K{ctt^h7> 
S^*N7 4, N7 5, N7 6A J il?tJt^$ft-CV> 
So V-^A^il&^ftTl^ h7>^?N7 3 

©y-htt1t7AUl^subI/0t^^ft, V-X*sg 
tt^ftTVNS h7>^^N7 6©y-bttStelJ-^A 
ffi^#sub I/O t^^ftTV^S. #h5>^^N 
7 1, N7 4©y-H±»gii^*ta*JT>7-^iSYW{c 
jg^$ft, §h7>^^N72, N7 5©7-M£^ 
^tBbffllJ!JT>7SlR^YRtC^$ftTV^So *bt, 
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8JbTHb^;i/©$flWs^#-5-;t<i>ft3o 
Hi^;i/©$OT{f^##;t£ft.5o QY^yv 

X^N71, N7 2©&i^fcfc^P— ^;i>AmMgGI/0 
fclftttSfU #h7>^^N7 4, N7 5©JgiSSg|5fcJ: 

[0 0 4 1]*C X ClOi^CMSixtDRAMCDSB 

B^1-So ^ ^^U-fe;i/5 0 a J f>t>X7>75 1 a© 

[0 0 4 2] «!*fflb»ffftff 

AIRsubI/0, £*g-?:?Afflft1ft#sub I/O , $rp— /Vb 
AtE^ISGI/O, fi*^D-;WAlil:&li#GI/Ott±TH 
b^;W;r 7" U ^-V— bt 43 < . 
[0 0 4 3] fbt> BrS©l7— M«Li feHWVI'K: 

iJt^5 0a©ttitJ6bT, £9 him&£t(£y h 

5 1 att*CDK<v M&**©«JE©3MbSi«*U WSPm 
®«BEVint fc^7>h-V^ (=0V) fc©HT?try 

[0 0 4 4] HWL^Ll/^TfS 

AtH^HIsubl/OttH l^;i/*»S> L l/^tr-f 
3>S*U Ste^^AJ±ii7«l#sub I/O t±Hl/^;i/©** 

[0 0 4 5] ^^Am*iiasubI/043J;VSte1J-yAttl* 

j^#sub i/o ©i^^;i/*s«i^bfce>, Mu»tuutnr> 
rai«it!B*» e> h ^^©mmi^**-*?-* e> h 9 > 
s>x*N7 2, N7 5{i^->-rso -rst, h^>^* 

[0 0 4 6] tot, *>l/fe#h7>yx*N7-5, 
It, Ste^D-A*;i/Am^^#GI/0ttH 1/ 
^<;l/*f> L U^Cr-f X? t-y^ — 13, W 
— s-WAttiftlftGI/OttH l/"^©* tfi^ns. 

[0 0 4 7] CCfcdfc* 5 s >f ^$nfc-9"^"A 
Hj^J&subl/O (S*5+J-yAai^i©#sub I/O ) £*fb 
t, ^p — sWAtH*ifffiI/0 (Ste^P-^AW^ 
#GI/0) fctt£fls#fc<, 7'J?+-^tti©HU^ 
5*4 ^T^-S^ftfel^AtB:*; 
i^subl/O (Ste1t^AHi*i^#sub I/O ) CSbt, S 
fe^P— ^;i/At±5^#GI/0 (^P— >Vl/Affi;fr*8GI/ 
0) t±5V;**"* — ^$*xTLV"<;HC;&£o 

[0 0 4 8] -e©*s*. mshTyye 1 v7am±> 



«gsubI/043<tVHe-9-7 r AHi^iS#sub I/O frb®?*- 
*£JftSb-?\ ^P— ^Vl/AtH*^GI/043<tt^Ste^P 

-yt;bAm^#Gi/o^teji-rs c t&x-gZo 

[0 0 4 9] 

i*RJi©£:££&h7>^X*7 2, 7 5#^->bti: 
t#h7>^^7 3, 7 6{igEC^->bTV>Sfcto, 
t>bfe^h7>^^7 2, 7 3 43<fcu t #)^>^.x 
*7 5, 7 6££oT*4x^ft#fiM;*aMiJ$;*ft&. 
•T?>i:, yp— ^^VAUi^GI/0, Sfi^n-;t;i/AHJ 
ijH#Gi/fllifti: L i/^;K:*t) t b*v\ hp^;Kc 
r y ^ - -r s c t # -e £ & < & £ o 
[0050] iBia©ssnj:»), -y-^Am^^su 

bl/OiS.t^Stel^^Am^ttsubl/O ©b^;i/*s+7> 
£8t;£b;fcV^*>SC&l^>^;** 7 2, 7 5^>b 

[0051] tot, m^mi,mmT>ymm.mmiy^ 

^GI/043<fctFHte^P-^Vl/Attl^#GI/0a:, 
©*«jT>7-6 1 K»ffl;**lTV^o ^©fc», #«tt 
fc^'J-t^l/TH' 5 0©fflStJT>7-6 1 §^D-;^ 
AtB^iSGI/043 <fc O^Mte^ P —WU Affi^#GI/0^ £ 

h7>^^7 2, 7 5#^>bT#®^#JfJE!&;S4x 

5 0©1«Bt»T>7"6 1 £^P— n;i/Affi^ 
Gl/O^o.ttfSte^n— y Vl/Affi^^#GI/0*» £13 »3 M-f 

^n^sstbTPv hp— ^-TSi^s^feSo 

[0 0 5 2] SB^fflb«B&T>^Ki^YE^ 
$iJffl-rsfcto©[l]ES*s«llt^5i:tt{C, _tH3bfetl* 
5. >yT*»^^-a-5fc«)©l!j#v-^>^Si: 

x ©ss^tB bMaijT > 7MtR$$xiL<D js&>%>rt& -ymm. 
\m^%i£i><D\ztt%. mm, s2 3^^i-*ic©D 

RAMC43VAT, fig^tiib1ifl&7'>7 , ^mE*^:tfT 

n 5 ± t: +7>^ isafb s mmr- 1 ^ < ^ s . 

[0 0 5 3] J;C5t-, 02 3tl^a;©DRAMiC 

[0 0 5 4] t-^fc*., «§ji«7-«l&7>^S^^YWS 
$!Jfflt-SfeK)©liIS&^«i8l{3^Si:ft{c, »§ji^»f^ 

&m**«ttirt£&tii£t&h-r. ±x<Dm%Tkfr®m?y 
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[0 0 5 5] 0 2 2£;jrr;£5£©DRAM£fcV-> 

A M h m%i © P^S & £ b i> - 1 £ ft £ . 
[0 0 5 6] *!6B^tt±H3Ppg®^*»P*-r?>fcK)tft$ 

>I £i fcl ^5 0 
[0 0 5 7] 

i^ti/fc bh&b c * v > x . mtmm v-yt 
-^^©ge^t-So 

[0058] m&m 2 ge^^^B^tt, t»*a i <D#m» 

©^D-/vi/AB;ba£©-€ft-£fti: K W >#g$S£ft 

#^£ft£-*f©M0S h^>J^*a»f>ft *K ^© 
— *f©M0S h?>^^OV- XSjESthubB— Mffl-tf- 
7-Attl^©7*U^-v-^«Ki:^b< Lfcih&f© 

[0 0 5 9] M*«3fa*©$8BJ3fcfc N SfSfcB 2 ffliMW* 
iB«tS«C*JV>T\ JSttbtHufB^^U-fe^Tl/'frt© 

Butawatiu — f7>7©mos h^>^^^©v— 

>rc«*!SftSfcr* MS©ru^^-^«ffii:^b< 
bfcdi:£^©ggi:-r&o 

[0 0 6 0] ffi&m 4 83«©^W{i. iffsfcJJi 2 (D^mfa 
ta<S^g{c43t>T, rS<4bfcHy33^*'J-b;i/T^^rt© 
•tJ-^Aa^©7' , J^+-^«E&> #rS14©Huf3^^ 
'J rt©it^Aai^©ru ^*-S?«Ei:#| 

fcS«ttttlcRj£U i3ttbfcBuB3^'J-fe;i/TWrt 
©fuffiffiflSU — H7V7CMOS h 5- >£>;*#©V— * 

Hul31t^At±l^©^U ^^-^«JEtcit^t-S J; -5 £ 



£{b £ « S C i: £ -^©g g i: h . 

[0 0 6 1] it ^jb 5 i3«©i§Bjfciu it mm 2 ©*^ 

BBteggfcfc^T, rStebfcmjia^U-t^i/TWf*!© 
tf:/AHWj*fflry?-+-s>«EE*, #rStt©ii5§B^ 
'J -k)vr U -f rt©-9- 7xm}jm<D 7 y ^ * - i>»E i: A 
ft*«Ettfc»^-r*i:»K:» £T©BU§B«J»y-K7 

13^ * -fe v- -f ©if yAtb^a© r U * - ^* 

is -f ft ©mas y - h t > rfd it * rs&<b $ -a- s £ i: & 
©set-rs. 

[0 0 6 2] »5RS 6 §B«©SgWB:, «&<@©* ^ U -b 

>ymimts mitt** v^jutisj n^mmm^ 
^■yxititjUiz^-oxmm^ti^mm^-i hT>yt, 

tz^-^^mtmwi^^ hT>^t«toTti*ibx e© 

titSbfe^-^<&, Hul3-t)-^Am^S^bTHuf3-b> 

Xs mtm&i^j h7>7tt, buB3-«©^d-/vi/A 
^©u-yAtB^w^en^eni: kl-t ^t^ig^^ns— 

So 

[0 0 6 3] 7 13«©^^(i, ffi^fflCD^ ^ U Hr 

>^®JR^t. HuB3^^ ; & , J-b;i'Tl/'f rt©«ISfa©-lr 
>^T>r^iS^f>n, ^R^-b>^T>^i:-^© 

y-7xm±>mfcx.^xmmzn&ffiBh7'>y'k, *<d& 

^.s BulB^n-^vi/AttJ^K^giiSnfc^-^^Bu 
B3^^^ftJT>^J;oT^i♦ab^ ^©titlbfc^-^^s 
mrsBf- ^Atti^i^*^ bT H583-ir >^ 7 > yizmmT z 

«t a C bfe*a»<*f3«^BC*5VNTs mm®W7>7& 
ffi3h>)-Y7>7£ffi$l]5"( V7>7£i}>t>te*), Bui3 

r Am^© * t y- y z n z -*t©m o 
^ © * But3-*f©it 7xmtim<D y y ^ + - 

^SSi;^b< b> Hijf3«Ki7'r bT>7"J4. Huf3-*f 
© ^ d -;^AHi*«l© ^tL-e-ti i: y- h ^ ft £ 
i:«(c, BuB3-*f©-tJ-^Am^©^ft^fti:KH'> 
^SiK^ftS-^MOS h7>^^frf)45^i:S 
■^©Sghl-So 
[0 0 6 4] 

Wffl] fct, if*Jai*fettlf*^2f3«©IBB^{z 

te^x&s -y-yAtb^t^-^^bfc^tc©^ 
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y > f&sm* s & tbatm-cwm ▼ - s> > tf&H &#j 

[0 0 6 5] ■U#B3f3«©#6W§lC:feV>TfcJU i£T©« 
a'J-K7>7'OMO S h7>^^fflV- XSJEE#« 

^«fj»©9*^-r5ieiBS*s»*-rsii«^it> una 

[0 0 6 6] »#JB7|3«©^t43V^T{i, t^Alti 

ttftJhSiftfc, ^o-;vi/A^£^-*#£bfe 
^{c©^«i!]7'f hr>7-*s?s^b^*LS„ 

[0 0 6 7] 

[^ffi^J] 

(is i mmm) «t> bfese i mam& 

m i ~E6 {c^oTUiwrs. 

[0 0 6 8] j^, **»«fc*V>T. il8~i25t 
©I¥ffl&fiftBJ3£^l»&-rS <> ;£mB#l© DRAMC/OV 

[oo69]K6{i, ii9 iz7fi+*mmm<D 1 6 ^ # 

bff hDRAM©^©^##;5 L <yn±{c43»tSBBM 

0d£mb&¥ffl0-e&s. ^#^5/ri{c{i4^5tftr 

s> h©pi ; EU7'D'y^ 2#4ffliSg£ftTV>3. 

v 7 1 ©^JS±T C t±, n >>51!R<i^#RAS , 

OE, , T Fl/* Address, is <fcV*!gVC 

C, VSSffl^©^«^^ K3^EB$nTVN5<, 
[0 0 7 0] £S>^ ^#{*:^^7'l©^a5^(i^'f 

2 ©RBtcte?- Ym b* v-f ;WD£$trn Or^-V 5 # 

^A^n-yYDh^'f >^p vir 4 h©[S{c(i, ffigt© 
^07>76 2i*<bttZ>*<1 >7>7&}6 2a#ffig 

[oo7i]Bitt, *mmm<DDRAM<Dmi®®mm 



[0 0 7 2] <BU #h7>^^N5 1, N5 2©V 

^*;i/MOS b^>i?^^N6 2©FW >K:Jgig!£*l 
TVS, -eoh7>^^N6 2©V— *XT 

[0 0 7 3] Cfttt, -fe>*7>;/5 1 a©-fe>^»# 

ttci*), -b>^i&#©ia^b^0Sfc«)T*$.s. 
•fe>^i&^^c^3v^Tftav-^^vsN{iL^-< 

So dfttcj;^ bfc h 5 >i>X^N 6 2 fctf-bT 
«K tt«V— X^VSN©MgAS6M-r€.t»lt7?feSo 

[0074] iitgtj;5t, **aK«©«j»r>r 
6 ittii&u-K7>7'i i tm$hf"( byyyi 2t 

*>f,M$tiS. tCiJft'J-PT^l 1«P^* 
;UV10 S b^>S^*P 1 , P 2A>£>;g|jj££ftTV">3o 
irl2.t>*>. h7>^*P l©^-h(±-9-^Am^su 
bl/0£&tt<*ft % h^>^^^P 2©^-httHte1t^ 
Am^#subI/0£g^£ftTV^„ b^>^* 
*P ICHl/'f >{±^P-yVl/Am^Ji^GI/0C^^ 
*U h^>^^^P 2© KW XiSfe^D-^Vl/Am 

*/sa#Gi/o£g^£ft-z:v^o fitv #^>s>** 

P 1, P 2©V-^{Cttrtg|5*^«JEEVint #EW>0£;ft, 

[0 0 7 5] *f#j5>^ h7>71 2<±N^-*>*;i/ 

hv>i?X^Nl©^-hH:^D->'Vl/AiiS^ 

D— ^Vl/Atti^ttGI/OtC^^nTV^. 1- v 

>^N 1 © b* W XiitT-Am^subl/O^i^^ 
tl, b^>^X^N2©Kl^-f yjifife-y-T'AHi^* 
subI/0{C^^^^TV^?.. -eit, ^h^>^^^N 

1, N2©V-Xtt8*Jtlt^5. 

[0 0 7 6] *C '©<tat^fi5(;^nfeDRAM©Se 
^Hlbitl^^, ®2tl^-r^^ A^-V-Mr^oTlttW 
•TS. ^*Ut;i'5 0a^t>77>7'5 1a©i 

[0 0 7 7] S^fcBbWflsfcfTOiiufci&v^ It^Am 
^3iSasubI/0*iVSte1t7Am*e#sub I/O ttHl^^ 
;i/t^'J^^-^bT*5§^ yD-n*;bAtB^JSGi/OiJ 
<t Vfifi^ D -;^AtB;*Ji&£#GI/Ofc£ L W^tc r U * 
> — y bT*<o 

[0 0 7 8] -rai:, §h7>^^Pl, P2©y- 
hSffi (^-^ct>*,^ tJ-T'AttJ^subl/O^iVSteit^ 
AtH^iS#sub I/O ©rU^-V-^«JEVP ) iV-^ 



• ( 35 •) 



1 8 7 7 8 2 



®EVS (^-&fc>*K F*lg|5«®«BEVint ) fc£^b<& 
5. £©£:§> Sb7>^^Pl, P2H:*7btVi 

[0 0 7 9] f btx mW,<OV— YWHi SHl/^l/C 

U-fe;i/5 0 a©tt!&£JfcbT, tT^ hi^BLi:Mtetr»y h 
iH#BLi:©tr>y HH^fcWJE^^b-TSo •fe>^r>r 
5 1 a«±^©£f b*§i*f©»E©^b £if«U f*9gfl« 
jgiaffivint i:^>h*i"<;i/ (=0V) £(Dfflx-\zv 

[0 0 8 0] iltmit K» hjSUBL#Lb^;UT-£ 
fcfcTy M^#BL*sHU"<;i/t!&-DTV^Si:-rSo -^b 

Affi^subl/OttH l/^Kcfe L b^HC^-f — 
ysn, Sfe1t^Am^#sub I/O <±HV<;1/©** 

[0 0 8 1] *<Dtc&!>, il6U-b-7>71 l©h^> 

fch^>^X^P l^^bTWgPSjgSffiVint ASEPAO 
^ftTLb^l/A^Hb^WC-? 1 * — y^W. — ^F, 
Ste^ P — Add^HlttGI/Ofct L b ^;i/© * 

tl£>o 

[0 0 8 2] z.<DXoiz, 5 s -f ^^-v— £>;*ft&V^:7' 
AtH^subl/O (B.mV7'Xtii1iU#s\ib I/O ) (c^b 

#GI/0) Ctt^b#&<v 7'Jft-^tti©Ll/^ 

msubl/O (S«+J"> r Affi7J^#sub I/O ) iZtfLX, S. 

0) it?-*— vznxnu^MztjLZ,,, 

[0 0 8 3] *©JS*> »Jft'J-KT>n lfciU Itr 
AtBiJ^subI/0*5«tVHfe-tt^AtB^JS#sub I/O 

<DT—t>%mim\sXs w—/vi\tii±iffi[n/oti£u<m. 
ft^D-M;i/Aa^#Gi/otte^-r s ci t vr- is. 

[0 0 8 4] |W€'JWl"f 5 0 ft©gij 

©f"^A{±i^illsubI/0*5«ty t Ste-9-^Ai±5^a#sub 1/ 

o ttruf-t-yttlBo**^, SslfcSftTv*** 

INSttfeSyo/tU-Wl/TW 5 0 (*)©«#> V- FT > 
7-1 1 *PI«C#$SffiC>S:^TOao 7Uf 

v-^tt«fc*v^T^ pa b?v—'vi>\mtimi/o&*. 

[0 0 8 5] fbT> ttfrtHWWmfcti:, 3tM©#^ 

7-1 lO^iiffiMU iBlb^D-^vi/AtB^^GI/O* 
«fc tfSte*' D -> VI/ AHJ *iS#GI /Ofc&igg $ tlX V > 5 fib 



©fflffij 'J-K7V711 fcfc^T #iS«© * £&m b& 
V^ 0 03liv IMSttfcSijaM^E'J-lr^yW 5 0 IC&if 
2>SI<fraibli!rttl)#©*^ A^-^- hffeS. 
[0 0 8 6] ftoT, *ieS15^l©ffiKj';-KT>^l 1 
C*VtT& 0 2 2:fc«fcU t 0 2 3tC^>bfctikfc0iJ©«I(j 
7>76 lCetot^mbWffijTVT-S^iPfRSIStlt 
SeMMfc&V^. ^©£«>, ^UHbffiB&7'>^S^«|YE 

[0 0 87]ft, ^U-fe^TbW 5 OtffSttfc-TSi: 
ii, Wt'JWl/'f 5 0ft<D*>X7>75 1 a 
A^TrS&fbU **V-te)V7l"( 5 0|*|©^:T©tr^ 
Mt*t*fc <7- mWLT*33K;*ftfc^ * U 5 0 a & 

[0 0 8 8] £fc, MBfrT>r6 l#t&tte>ftT03'7 
- K^aiT*»SP^ fcfc i> *> i: n -? ^jvifi^ VXiS *) , 
0 2 3 t^b^*0iJT-li7feffifflT-a&ofe^©n>>3i;U 
Pft^MOSh7>^^Pl, P 
2 £ Jfcj&-r -5 C £ lt®%X' & Z o 

[0 0 8 9] C©«fco£#tJ5lt£ftfcDRAM©# 
"f 3. ^ ^^EU-fe^S 0 a J ?>-b>^T>7 , 5 1 a©K» 

ft\z -o v ^ x tt^T- s © t- ©Piffle iteB^y:«BS-r 

5. 

[0 0 9 0] *§ii^«;f^^ffoBut^v>T*.> 
b«jf^«:ffaBui:P]«C -9-yAUi*lgsubI/0*;J:VM 
te^rAai*i®#sub I/O ttHl/^Cr'Jft—VU 
^n-yvi/Aa*i^GI/043i^Ste^n-A;b 
Affi^^#GI/0tt L 1/^;K:7'J ^-V — S? bT*5 < . 

[0 0 9 1] >r©i: & h7>^^Nl, N2(i^- 
7LtV^fcfe, Ift^-f h7'>7'l 2(±#S14{Cfe 
£. ^bT, ^ffl© 1 ?— HiHWLi SHl/^l/ti^lIf 
5^ ^©y-HJ^WLi {cgEigl$^^■rv^Sp<^ UHr;i/5 
0 aOVtmizmtX, bT«y h^BL^HtebT>v hi^#BL^ 

©tr^y hmft<Dmm&mb-rz>o *>xt>75 i ao: 

^©tf>y b|g*t©*£E©£fb£it*iU P>)g|5«^«ffiV 

int ii^vKi/^i/ (=ov) tomx-vv vmft* 

[0 0 9 2] cciT-^Jit^ ^D-n;uAm?a*8Gl/0tc 
«±Hb^;i/, Ste^n-M;bAtti^#Gi/Ofc:H:Lb^ 

;i/©^-^*s*#ji*nfeh-rso -r-si:, v 

7>712©h7>^Nll±t>U h^>^X^ 
N2{±^7 bfc£*i:&.5. ^©fc», ^^AtilTJi^su 
bI/0ttHb'<;i/^e.Lb^;i/^7 ; 'f^5 : -^— ^?tT,x S 
«-9-^AHd*«t#sub I/O BHU^fflSSS^sn 

[0093] ^bt> ma©*^A^Hb^3i5?ms* 

t^igg$iiTV>S h7>^^N5 5, N5 6fcfc;*>-r 
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5-. tst, tr<y b^BU±Li/-^;u{c>5:5i:#t:Mtet: 
V M^#BL{iHW^;i/^3fc!3. ^-tu-fe;i/5 o a^fcttr 

[0094] I©i?t, LWUWv-^frABitl 
m.Gl/0 (S«yo-^;i/AHiA8#GI/0) KSfbT, it 
7-AHi^subI/O (Ste-9"^AtB*i^#sub I/O ) tcfct 

— Hl^^UCD^n-^Vl/Affi^GI/O (Mfe^ 
D-^;i/AUi*i®#Gl/0) tjttttv Sfet/XtUAS 
#subI/0 (i^AtB^sub I/O ) 1*5*.* 5>3 

[0 0 9 5] ^©^^ mm^-i h7>71 2HU 
-^VWAttS^GI/O^^OtSte^a-^Vl/AtB^^GI 
/0A>£>©:r-*£*t*§bT\ ^^Am^J«SsubI/0*3<ttF 

steitrAm^#sub i/o ic^ii-rsci t&x-gZo 

[0 0 9 6] ICf, 7"U^-V— ^«^{C*V>T^ |s]b 
^t'jWl-f 5 OrtCDgijCD-y-^AHi^subl/O^J: 

irstef-^Aai^^ttsub i/o «c^$nTv^«Bt»7 

tt&S'jO^U-trA'TW 5 Oft©^^ h7>71 

[0097] ^ebT, mz&&mimiz&. mm<D±=7 

71 2©^#r£ffi<bU isibyp— /^;i/Am*^GI/0*j 
•fcVSteyn— ^t;i/AHl*^#GI/0{cg|i^^nTV%Sftb 
©MSfr^ h7>71 2tt£T#«tt©i;;fc<^l»b& 

s # § i&^iww©* -f A?-^ - h x & 5 . 

[0 0 9 8] *SIM« i !l©«ftJ^'f h7>71 2 

C*3V^Ttt> 0 2 2*5«tV0 2 3t^bfc^*^jO«a 

*>£©8iiJWi^£:3> ho-;i'ta-M*«t<, 

[0 0 9 9] c©£5J::#g|j&£#.l£;fc^T, MBSU-K 
7>711lt t^Affi^subl/O^iVMteltZ/Affl 
^ji®#sub I/O ^©^mb^-^t^TiMtrtW 
?tl5. HHtt?* h7>71 2«U Pu-JVIA 

Mt]mi/o& - ^Atu^/iatfGi/ofr e> © 

©fc«\ ^USEffJT-ttx 1KJ7V76 1 



[oioi] xmrnmomMTyye n*. 02 

2*5^^02 3fc:^bfc^*0!l©ffiS!jT>7-6 1 tit^ 

# 6 4 fctp< > O v ^ 4 (DfillHzmW-ftlli*. 

i|izS£^*:5 : •>>^l©ffl2^5^c:7 ; -^n^As/d;^^fe^^)« 
H«fb£0SCli:#T-§£o 
[0 10 2] tfcoT. #§£8£0>JT-«:, ^2 3C^bfeffi 

T-^fl^y^io^ffe^ga^tiTv^. -ett, 

[0 10 3] £©«-&> A^ATKl^jliRi&SYS^ * 
CiS§h7>^^N5 5, N5 6*>e>&3 i/oy 
-htcg^TT^iS (WT, #i£li:^?) * 
fc, ut^i/^ 5 0 5ji^-rsfcK)©fi^t 

^e>;-b:;i/7i"r 5 oc^^ATKu-^SJRiinfS (Bi, 

m2, 04£;fc^-CliGYS i:*f3 bTESU bTV^?,) C 
5, N5 6) ^lt&*>^-B-S*^ (61T, ^2i:V^ 
[0 10 4] ±fBbfe^lSIS£0>J{i^^2T-J&S. 1-* 

t>*>. mimmmx-^ mmhvtz^^v^ATu^ 5 

0 ©If T-Affi^i^subl/O^ ilFSfe-tt ^Am^J^ttsub 
I/O ^c»t*s, *7A7PU^i»tf-pt»t5 

x, ^tHb»f^c*5v>T{i, mur s^§«sju-k 

T>7"1 1 t^^tiTV^-y-^Am^subl/OiSitF 
Ste*^Am^#sub I/O 7-U^^-^«£E 

[0 10 5] ^©f&©-9-yAm*^subI/0^«tVSte+>" 
^AtiB^ttsub I/O ^U^^-^affiV 
P OSStSiS. ^©fc#K #h^>i^^^P 1 , P 2 

VS t^bttna (VP =VS ) , ^©ttEfctrtSB* 
^mffiVint -e*S£EVint /2 ( = VCP=VBLP ) T* 

[0106] (MS 2 ftyfiW 1 ©i§£\ INtS 

<4©pt ; 6>J-fe;U7'H' 5 0©*^ATKl/^^lRi^YSt 
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Ato7j«§#sub I/O £#g^£ftSo 
[0 10 7]S£o-C, 7; i£ 1 ©t§l!rfciu KyMWUSJ; 
tFfi*st:v blgtfBLCDT'U^-^WEVBLP i:, it^ 
AtB*^subI/0*5«tVSte^^AtH^!^#sub I/O ©;/ 
U*- + -S>«EEVP £&€Fb 

[0 10 8] £©t§llr*K §f7>^^P 1 , 

P2©y-Mff (=:7W+— 5>«EEVP ) 4:v— ^ 
SJEVS fc«:igb<£tt-ftfc£fce>&V> (VBLP =VP = 
VS) . 

[0 10 9] ba>b&#e>, JSim 7>i£2©J;? 

ic^^^'j-fe^Tv-f 5 o^stR-r?>fe»©m^i:* 

vATKV^S^YSfct-^aS^SigiSASJfeVNo -e© 
fc^ ^rSlt-ti, ^^E'J-fe^TW 5 OfciliR-TS 

7ii£ 2 <fc 5 «H«lb & m -S C t #T- $ £ o 

[oiio] 07tt, %mi*mmbistzm2mmm<D 

DRAMCDSSBIUKS-r-feS. ft* 0 7£;fcM^T> 01 

tc o v vx *> ^ & « bs -r s . 

[0 111] (DWBbU— KTVT* 1 l©&hv>£^* 
P 1, P2©V-.X«JEVS F*3g|5«gi«EVint f 

— i^SffiVBLP {cbti^s. 

[0 1 12] <2)1t^A(±l^subI/0*J:tFHte-9-^Affi 

^j«l#sub i/o tc, cru^-y) i 3^19: 

<7TV^. ^7WU3itPf+^l/MOSh7>^ 

*P3, p 4fre>«(££ft-ci^.s. -r&fr*.. #h^> 

^^P3, P4cDV-^(±^tl^e^yAtii^subI 

/o*5itFSteit^AUi^#sub i/o- casmisn, 

<D K V-f >tCti. tf v H8BL:|3«fclFK«Kl£3» h*&#BL© 

t -1 ;^-^— ^«evblp 5^eiAp$tiTv>?). 

[0 1 13] ffiot, t>LfeSh7>^^P3, P 
4tC«t^T. •9-^ r Am^subI/0*SJ;^Ste^^AmiJ 
*g#sub 1/0 iCtTy h^BL*SJ;tFStelf>> biSI#BL©:7 

'J5F-^-^»)Evblp *sgiiD^tis. ^-©fc«K ^:t*a 

tH?j)iasubI/0*«ty t S^^AUi^#sub I/O ©:7»; 

^-v-^«evp £try M^BL*.t^Mtet:>v hi^#BL 

©7'Jf+- i?®EVBLP i:#3lb<&3,, 
[0 1 1 4] ft, asaAiMPfc^T, -y-rAtBAr^ 
subl/O^fcttStelt^AUJ^i^ttsub I/O chi^;kd 
^-^♦g&trfci&fc, #h7>^P3, P4B 

«fc#V*T % *7>^1 3tt*§ji^»^i$©^l/7 > y 



[0 1 15] §b7>^^P3, P 4<D^-h 

s. 

[0 1 16] 0 2«u rSf^bbTi^^u-fc^w 

0 8fct N ^EU'fe/lO'W 5 0KU3l**MS 
XsX^Zt^VlzJVTV-i 5 0(C*(7^#§ii^i&#B# 
-tr;i/7U-f 5 0{c*M7S*§a^l&fW©^'f Afe — 

[0117] (m3mmm) *isic^T (-r&t> 

■^s ^tStt&^'J-fe^TW 5 0©1f:7Aai7j$SsubI 
/0*5<tVSte1t7-Am7ji^#sub I/O ©:7'j^*-y« 

EVP try biiSBL&j^Mtetry t^ttBL©:/';?- 

>-^mjEVBLP i:^b<-TS)\ fSmtbfc^^y-br 
;i/TW 5 0©-9-7"AtB7ji^subI/043«tVHtet»-7"Aai 
7jS&#sub I/0©«jE£l±£, 7*»J^-^«mVBLP 
W±icf StV^TJiS (WT> 75i£3 #&3<, 
[0 118] -T^.t>^> 7>i£3T-«u ili!l'J-H7>7 

1 l©y^>#M*«7±A§<^SfeK), tt»ffiU«f|! 
£<fc t)iiS^b-r5ci;*sT-g5. El OH:. 7iffi3&« 

bfc^ 3H5t6C?!l©D R AMOSgPHKHT-feS. 
ffi. HlOtfc^Ts 0 7tl^b*:^2^fifi^Ji:^*5 
WT©<D, <2)£ ^ilT% *^3S^JC43 
v^Ts S2^SS09i:llb^{^v>TH:^S^b< b 

x*(DmmteMm*'gv&-r%o *ll5fl^?!l^^^3v^ 

Tn m2^JS0!li:|B]b«(^K:^V^T*ittH^&«l8S^-5 )> 
[0 1 19] QM&i')-YTyy\ l©§h7>^7^ 
P 1 , P 2©V-*£#®V-*iigVSPlCg^bT^ 

©^■7W11 3ffl#h7>^^P3, P4©Kl/^> 

Sttav-^^vspics^bTv^. 

[0 12 0] IMSttfc**i;-fcJl/7W 5 0C^t, 
Wav-^^VSP©«E{ihTy h^BL*,tyfMteey h 
a#BL©7-»;^^-^SffiVBLP ^^b<)&-pT43?), 
-fe>^T>7 , 5 1 a bt^ 5 (VS =VP = 
VSP=VBLP ) o 

[0121] -7i. rS^bbfe^^e y-fe;t/TW 5 Otc 
43V>T, ^5iV-XiSVSP©«ffi{iF«3g|5liliSffiVint 
^-ttt). (VS =VP =VSP) ©#M*tt«fe 

[0 1 2 2] 121 lfciU ?S14^bbTVNS^^U-fe;i'7'l' 
-i 5 0{ciM7?)^tilbB;#^©^-f A^-^-bT-fe 
•So 08tt, *Stt«:»l«D^ * V±JV7VJ 5 0{C*lt 
5MtiKWi r 'fAf+-btS3. 01 2H:, 
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rSttfbbTU-3^ UWW 5 Olz&\iZ>mgjMfr 

^'J-fe;i/:7W 5 0fc;fctt3#§&^§Wil$©*>f A 

[0 12 3] (&4f|}ffi0!l) HI 3tt, ?;i£3£J|fWb 
Lfc^4HBE0!|CDDRAM©SgPllgS0T-fcS. ft, H 

{±, *ffl&5>r h7>71 2ffl§h7>^^Nl, N2 
CDV-^SWav— ^VSNiC^bTV^dh^ttT- 
&So fit, #3?JEfiajC:fc^T, ?f§3SI5fS0!|fc|B]b« 
f£Coo-tfct?S^£^b< bTtt^ffl§«ffl&§£HJi£«B& 
-T-S. *H«5^lt*5V>T, M£3§©i£0!lh|3lbiW 

o v t wt m & « ms i- s o 

[0 12 4] eJNStt&^'J-t^T'W 5 0iZj$\,^X, 

•b>X7>75 1 a£#rS^lCb-0->3 (VS =VP = 
VSN=VBLP ) . m&}^-< \-7>7l 2 fc#t& 

[0 12 5] IT, ^ffitt&^'Jtil'TV'f 5 Of 

I/O *#»£ii£iT,&^„ *<Dtz&>. tztlt, tf 

* bSSBLSfettHtetry hJ^#BLi:-y-^Am^i^subi/o 
^fettHfeltT'Atti^ttsub I/O #&i^2*lfc«-£-T- 
fc, ^g&^— *£bT>7 bJ^BL^i^Stet:^ Mg#BL 

[0 12 6] HI U±, rS^bbTVS^^eU-fe^TL' 
-f 5 0{c43{t?)^aib«;#B#<Z)^^A5 : --\'-hT-fe 
So i8tt, ^tStt&gijCD;*^ y-fe;l/TW 5 0iC43tt 

fStt'fbbTv^^v-fe^T'W 5 0ic:fclts*§i&# 
■MBS©*-* Afr—YX-ftZo ft, rvrSj {iMBb'; 
— KD&Y^yi/XZ'P 1, P 2©V — .Xlfi 

BEVrS, rvwSj i£*f#j^ h7>71 1 ©# b 
^^Nl, N 2 CD V — .^UJEE VwS&tjs bT V* -2> 0 HI 5 
te, #Stt&BiJ©* j ey-fe;i/7 , l/'f 5 0{C*SJt5*t3i 

[0 12 7] (£5Hffitt) HI 6& #&3&JMtfb 
bfcf|5fim0y©DRAM©gg&|I]g&HT-$>£„ ft, 0 
16fc*5V>T, HI 3£^bfcfg4|£ffls0!|i:#|&3© 
fct, ««i'J— KT^^l l©*h9>5>;**P 1 , P2 

Trt^*?g«,EVint ^©3S^&«E ({Sb, KvMR 
BU3£V£«s£ >y h^#BLCD^U^^-^mffiVBLP <fc 
D l^V>mjffi) &EMDbT0 6Ci;ettT*;fc£. ^bt, 

h7>^^N3 ©y- h \&m®m*iffiMK-fflfc b-r v< 

So #£JB«C#v>t, «4HSS«aii:l^b«J5S; 

fco^Ttt«F^*«b< bTtt^©g¥iffl&f&fl.B£«i»8-r 



[0 12 8] fSffiYbbfc^U-fe^TW 5 OlC&^T 
©2>, ^WM^SNCO«£EttHl/^;i/{;^-DTV>So 

rSttfbbfc^^e u-fe^TU-r 5 oco h^>^ 
*N3£tt#;*->b, ^©«£fbb£;><^y-fe;i/:7W 
5 0fflSSI!j'J-H7>71 ljSW#?8ttfls-r* (VS = 
VP =Vint ) „ 

[0 12 9]^^ #^ait«T«tt*3SS««K:Jt'* 

x, &Mv-xnvmz-b>frzfkiB*mffi-tzz\£#x 

g, •b>^i&#CDlffiMfbSPl«-r-5di:A s «:V>o HI 1 
(£, rS^-fbbTV^^^ U-fe;i/T^-f 5.0CM5Sli* 
HJbKrfWD*^ A^-V-bT-ifcS. H8fct, #?Stt& 
giJCD^^EU-fe^TP^ 5 0(l43ttS^ffib«)#B#CD^ 

0l4tt, ffifiYbbTf'S;^'; 

hT-feS. HI 5fcfc, ^Stt&aj©.** 'Jt^7V-f 5 
Ofc^tS^g&^ifrfl^©*^ Ixfr— bX&Zo 

[0 13 0] (^6SI«S^J) HI 7fci, tg65«jfi0!l©D 
RAM©SgBE]E&0T-&3. ft, H 1 7 H7 
{3^bfc^2|Wfi^Ji:M*;SCDtt, *?W113 (i-K 
£>*>, yjVT^ym^) ©&h7>^^P3, P4ffl 
>f— h fc^il^ft, ^D— ^VbAtH*i^GI/043otVSte 
y D —JVV AtH*>SH#GI/0£«^ b fc C 1 1* \jrX$> 2> . 

[0131] *mmwcsz. tgMiwt*^t, * 

tfc7u-;v\,xmtiU#(i\/Q\z&-iX7-*mMZtiZ> 

[0 13 2] ^fflft!l©iW(co^-t\ *^E^Ji:^2 5l 
SSfi«li:{i^:T|BlbT*feS©T-|5iB^^«BS^-S. 02fct, 
^^4'^bbTV^S^ ; E•;-fe;^TH• 5 OKJslts^tbb 

mftmw-i a^^— ht-fes. 08 «u ^rsts^s'jcD 
^*';-b;i/7 , n > 5 otr^Jts^ffibtt-fW©^^ a 
ft-ht^S, H4«u rS^bbTv^s^^u-b^T 7 

V-f 5 0(C*5ttS»gji^«j#B#©^^ A^-p-hT-fe 
•So H9tt, ^«^S'J©^^U-fe;i/Tl^f 5 OtC^Jt 

[0 13 3] ft, **Wtt±«B*Sttfi«t:l8«*tlS*> 
©T-(i«:<, WTffl^dKilUEb-r*) J;v^„ 

1) fflBbU— b*T>^l lCD^P^v^-^MOS 
i'^^Pl, P 2SN^-^^;HvIOS h7>^^tt 
gf^^St^C «*^-T b7>71 2©#N^^^;i/ 
MOSh7>^^Nl, N2*Pf=-^^;HVIOS h7 

[0 13 4] CCDil^rtt, 7"»J7^^-^tt®}C*JtS# 
Aai^i^©U^S±f3#*JE^Ji:M^^^-S. ^-)fet> 
*», +}"^Am*^subI/0i3J:^Mte^^Aai^#sub 
I/Ott L V ^ K 7" U +• - *J b T 43 § , t;i/ A 

tH^GI/043<tytHteyn-^VUAfcB^#GI/0(iH^ 
^;i/{c: 7* u 7*- + — bT* < o 

[0135] 2) ^^>^^1 SC^Pft^l/MOS b 
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3) ffimV-}*7>71 KD&h7>VX*P 1, P2 
gte^D-A;i/Am*i^#GI/0{c^-rS(DT-{±35: < , 

2©&h-7>^;**N i , N2©-y— hs^-ft-^tu ^7 

d WAttJ^GI/Ofc <fc VHte^n -jVVAB&1$l# 
GI/0fc:g$l5l-S©T?tt&<, Ste^nwVbAHi^ilttt 
GI/0*5«tV^D-^-;i/Atti^i^GI/0(C^-rSo 
[0 13 6] i©S-&, 1^^Am*i^subI/0*J:VSte 
* ^Atil^i^#subI/Oi: -t AW*ligGI/0:j3 «t V 

ste^n vi/Atii^#Gi/oi: ©rs x-ffls k mm z n 

^AdHiJ^subl/OASH^^l/ (S«5^7'Am*^#subI 
/0#Ll^;i/) fc£>, ^n-M;i/AHttfS8GI/0&Hl^ 
^ (Ste^D-^Vl/AtB^ttGI/O^Llx^l/) 
S. 

[0 13 7] 4) rtgBS^SEVint £^gfS«ig«ffiV 
5) «#J';-KT>7'1 1 £fcfct«TffiJ^ h7>71 2 

[0 13 8] 

[$pj!©$»i£] w±piEbfcio{c*^{c«ttv«x m 
[mil m immM(DDRAM<DM$ii®&mx-sbz>o 

[El 2] mi, 2, 6^J6WC*5^T, ?St£<bbTV^ 
^t'Jt;i/7l/-f 5 OtCiMtS^Uibi&fNg©*-* A 

[0 3] ^ lmmm^^x, im^mo** 1 )** 

7l"< 5 OtC^ttSt^mbilWt^©^ A^*-bT? 

[04] fl, 2, 6HJfg09tC*5V>T, rSS<bbTU& 
/ ; 6'J-bJI/7l"f 5 OH^ttS^gji^iirfW©^ A 

[0 5] Sglftlfl&Wc^T, #«ttftS>J©^^U-b;i/ 
TW 5 0£:fcMtS*§&<fr»rf1M$©*^A5^-bT- 

[06] ^-^^©DRAMC^C^^^^tC 
*5ltSg2g^^t-¥ffl0'r-feSo 

[07] m2mmm(DDRAM(Dm&\E\mmx'&Zo 

[0 8] ^2~6^^lt^3V^T, #«&S'J©**D 
WU-f 5 OCfcltSS^ffiblrfl^©*^ A3^- 
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[0 9] %2, 3, 6§H«(S09fr:fcV^ #rSttfcS'J©* 
^V-kJVTV-i 5 0£:fcttS#£&<fr»rf^l$©*-f A?- 

[010] m3nmm<DDRAM(D^®mmT-$>&o 

[Bll]»3, 4, 5KUK«fc*V<»T, rSttfbbT^ 

s^y-fe^rw 5 otcijJts^tHbKj^©^^ 
[012] msmmmiz^x, ismthx^zt^v 

t^7V-f 5 0('*5{tS»§ii^tt<W©^>f — 
[013] ^4^JS0iJ©DRAM©Sg|5|H]liS0t-feSo 

[01 4] mi, smusmtis^x, mvtutvx^z* 

*—bX'$>Z><> 

[01 5] §4, 5, 1 5SOMHt:43VvC* #«tt&»J- 
©^ >;-b;i/7W 5 Ofc^tts^g&^s&fl^©*^ 

[016] IB5S|jte0J©DRAMfflggB@ES0T*fc5o 
[017] ^6Syfi«»J©DRAM©Sg|5|H]g&0T*$.So 
[018] ^*^©DRAM©«J5K&^^-7'n>y^IiJE& 

[019] fife*^J©DRAM©«J5S;^^-r^D^^0SS 
0T*feSo 

[0 2 0] 01 8 £±1^0 1 9t^tDRAM©-b>^ 
7'>7'5 1 a4*tIKI-efe5. 

[02 1] ^*^!l©DRAM{C*5Jt5-b>^T>7-i:^ 
©ffl20KSr^-r(118&0T-fe S„ 

[0 2 2] tE*#J©DRAM©Sa3[HS&0T-;&So 

[0 2 3] ^3fe^J©DRAM©5gp[il8S0T-*5. 

[02 4] y-Ym$tfJ*>®*Wim+Ztzlsb<D*mte^ 
y7* 5 PH0T-2&£<, 

[02 5] 0 2 3 Cf,t D R AMCDS^ffl bS#S|0^ 

11 »j»u-i»T>r 

12 mm^-(YT>y 

5 0 /t'J-fe^UY 

5 1 a ±>7>7>7 

6 1 «B!JT>7' 

62 *4>7>7 

YS.GYS ^^ATKl-XSlRSJRi® 
subl/O D-^AtiitlU 

#subI/0 s^yxa** 
GI/0 yn-nMUiM 
#GI/0 5im#u-;vvABi±>1& 
P1.P2 Pft*MOSh7>^ 
Nl, N2 Nft^MOSh^^^i' 

[#«£«IE2] 

[fflIE**fttt»«] 0® 
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[|§IE|*I§] 

[01] 

V» subl/O #subI/0 
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